


ST. JOE LEAD COMPANY
SMELTING DIVISION

HERCULANEUM, MO. 63048

TO: C. D. Headerson

FROM: D. H. Beilstein

SUBJECT: Water Quality - 1977 and 1983

DATED: November 29, 1977

Listed below are the Standards for Water Quality to be met at Herculaneum
in 1977 and 1983: . i_.u-A

1977 (ppm)
,
'•Lu

6.

. ALiiifc
0.20
1.00
0.40

50
0-9.0

1983 (ppm

300 gpm

0.29
2.93
0.29
15.4

,daily) (effluent
•

• 500 gpm

0.18
1.76
0.18

9.2

rate)

&UO gpm

0 ,:11

1.10
0.11
5.77

v»

Pb
Zn
Cd

Tot. Susp. Solids
PH

There is a further 1983 Standard - Avg. over 30 days

300 gpm 500 gpm 800 gpm

Pb
Zn
Cd

Tot. Susp. Solids
pH

The reason for the variation with gpm effluent, is because discharge
is based on Ibs./lOOO Ibs. of product, to wit:

0.15
1.46
0.15

7.7
f i .O-Q.n

0.09
0.88
0.09
4.61

0.06
0.55
0.06
2.88

v.̂

Daily 30 day Avg.

Pb
Zn
Cd

0.0008#/1000 Ibs. 0.0004
0.008 " 0.004
0.0008 " 0.0008

Total Susp. Solids 0.042 0.021
PH 6.0-9.0

DHS/cds

cc: D. H. DeClue

Technical Manager



Smelting Division
Herculaneum, Missouri 63048

To: R. E. Peppers August 22, 1980

From: D. L. Vornberg

Subject: storm Water Inflow into Herculaneum
City Sewer System

r
I was advised by Jim Evans, consultant to the Herculaneum Sewer District,
on Friday, August 15, that he felt St. Joe was contributing a significant
amount of storm water into the sanitary sewer district system. For the last
week they had a bubble flow meter installed at the point that our lift station
discharged into the Herculaneum sewer system. This equipment was owned by
Metropolitan Engineers of Jefferson County, their consultant.

Jim indicated that during the week they had observed our pumps had cycled, perhaps
being on only 25% of the time. Beginning at 11:30 on August 14 at the time that
the rain started the previous evening, the pumps apparently were on continuously
during the period of the storm. He showed me the early charts but did not have
the one from that day available yet. In fact, the charts indicated that our pump ran
about 25 or 30 percent of the time.

After discussions with Don Beilstein we determined to locate the cross-connection,
if it existed, and determine whether it would be possible to correct the problem.
I talked with Bruce Clark, Jim Jewell, and Joe Williams, and we identified one
potential location where there might be a cross-connection. This was-at the research
building grating. While it appears from the drawings that is the case, in checking
the flow-out physically on the site, it was determined that the storm flow in fact
vent into the industrial section of the sewage system of the plant. There is a
storm sewer and sanitary sewer side-by-side at that location. (See attached drawing).

I returned to talk to the city people August 20 and took a look at the chart from
August 15. As it turned out, their initial impression was, in fact, wrong, and
Vie Pobley, the plant operator, made that observation as we examined the chart.
While I was there he volunteered that they had some of the charts analyzed by Bob
Vogler at Metropolitan Engineers and had obtained flows of approximately 16,000
gallons per day on August 10 and approximately 21,000 gallons per day on August 13.
In my mind, they are no longer concerned about an inflow problem into the sewer
district from St. Joe. F,or the time being, I would consider the matter closed
with regard to the city's concern.

There is one cross-connection that has been opened up since August 15. This is
the metal plate chat separates the industrial sewer from the sanitary sewer on
the east side of the refinery loading dock. This .has been done temporarily in
order to rebuild part of the sewer. However, this does not appear to be related
to the incident with the citv.



R. E. Peppers
Page two
August 22, 1980

I think it's interesting to note that the city estimates their average flow around
230,000 gallons per day. We are contributing approximately 10 percent of that
flow and yet on a population basis as per our agreement with the city, we are
contributing about 30% of their revenue.

The flow at the plant during the rain Friday was over 300,000 gallons. This
would indicate to me that they have about a 50,000 gallons per day storm water
inflow or infiltration above their base of about 250,000 gallons per day. The
infiltration. problem appears, however, to be coming from elsewhere in the city,
not from St. Joe. Ten or 15 percent infiltration is a tolerable number during storm
water flow. Thirty and 40 percent is not unheard of in older systems, so their
20% is not so bad that it requires immediate attention. In any case, I don't
think we should let them try and put the problem back on us rather than being
a general problem throughout their collection system.

VV 'oL*JO<

D. ~L. Vornberg-Oi

DLV:pjg

cc D. H. Beilstein
B. C. Clark
H. L. Rowland
D. Bailey
File
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Form ??182

Requested by-;

ST. JOE MINERALS CORPORATION
LEAD SMELTING DIVISION

REQUEST FOR SPECIAL ANALYSIS

:Fv
\J

Dept. :1 yW Date:

Sample Description
TT-

t

SAMPLE NO.

-r 3

c, p v-ociocecl Three.

T^
: "Tu-<

r \ - r A \ • \In 'i-Tv.bvY^ •<;. £V _ /̂ l.'OC'-^v "S \ S.'

3.4-

I !

. 3

j I

Analysis don by:
Total Tiae: DE Hours:

Date Completed:

Wet Lab Hours:

Chief Chemist



Form #182 ST. JOE MINERALS CORPORATION
LEAD SMELTING DIVISION

REQUEST FOR' SPECIAL ANALYSIS

Requested by . ly. Y c v >o vo e v- A ,:FvDept. :rvW Date:

4̂ ,
Sample Description

V

SAMPLE NO.

c,

. 3

2, "o 0-3

3.4- .3.

-r 3 .ru

C _ o \~^o\r\ - e ^ f i 'V-S-V^J. /̂ s- .3 ia.7 i
I_____I

Analysis don by:

Tots.1 Time:

Date Completed:

D£ Hours: Wet Lab Hours:

Chief Chemist
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ê

A

-v
<̂

fc
is

? 5

lu

A
b

iu
IU



c
V,

fc

;> E- y>

* '2
•^ a
., ft1

<

10 -J
1 Q
^J -^r-A 4(0 £v- *
I*zh-

V <J
? "^

n i • \jf ie1,**
lu
-J
V)
"-t:

K

V

a
H

U .^
S,o
0 i-

A L

^ ^«r ,~P^ cv
Ujx

H: Q

a

*cru

S
$

O)

s

v 5<. >* k
px sc

U "^ Q

U. U)
T J

lu

A

*1

A

0

o,
V
A

A

vj

s.)

'•« (A
•i- '

A)M 5
o -l
i uQ - • a

111 C^
O ^ lu

I
.* ^

lu> A? b
u ly

0

A

U

Lo
si<
d.

f-

u
- 1

Qt 0
W ^

A

IjJ
^ L°
P V-
0
IU
h(
ô
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ST. JO II LEA I) COMPANY
Smel t ing Divis ion

Hcrci i lnncum. Missouri 6.W4X

To: D. H. DeClue May 13, 1982'

From: G. L. Walke r ,

Subject: High Zinc Levels at Point 001 (D) Outfall

Three sources of water normally go to point 001 outfall. These were sampled on
5-11-82 Lo determine where the Zinc was coming from. The table below gives the
analytical results. The water collected from the top of the Dewatering Bin had
8.0 milligrams of Zinc per liter of water. The Hot Water Pond and Cold Water
Pond had 1.7 and 2.3 milligrams of Zinc per liter of water, respectively.

TABLE 1

SAMPLE LOCATION_______________________Zn mg/1

Dewatering Bin

Hot Water Pond

Cold Water Pond

8.0

1.7

2.3

GLV;

GLW/bb

cc: D. L. Vornberg



enviroovne
eneineers
12161 Lackland Road
St. Louis, Missouri 63141
.314 434-6960

REPORT OF ANALYSIS

Environment • Energy • Transportation • Food Processing

SUBMITTED BY: Mr. Duane DeClur
St. Joe Lead
Herculaneum, MO 63048

DA TE:
PROJECT NO.
P. 0.

DATE RECEIVED: August 5, 1982
SAMPLE ANALYZED: Effluent
METHODS USED: Methods for the Chemical analysis of Water and Wastes,

EPA, March 1979, EPA's Methods

RESL'LTS:

The effluent results for the consolidated permit parameters
are enclosed. The additional data are reported here.

Dissolved Lead

Dissolved Cadmium

Dissolved Zinc

Effluent
(mg/1)

0.489

0.229

1.17

/nja

ENTIRODYNE ENGINEERS

BY:



enviroovne
ensmeers
12161 Lackland Road
St. Louis, Missouri 63141
i314.434-6960

REPORT OF ANALYSIS

Environment • Energy • Transportation • Food Processing

SUBMITTED BY: Mr. Duane DeClur
St. Joe Lead
Herculaneum, Missouri 63048

DA TE: September 16, 1982
PROJECT NO. 1717

P.O.

DATE RECEIVED: August 5, .1982 .
SAMPLE ANALYZED: Influent
METHODS USED: . Methods for the Chemical Analysis .of Water and Wastes,

EPA, March 1979; EPA's Methods

RESULTS: .

Parameter

Cyanide
Fluoride
Phosphorus
Sulfate
Chloride
Carbonate
Calcium
Potassium
Sodium
Cadmium
Copper
Lead
Nickel
Zinc

Influent

<0.005
1.88
0.08
835
44.2
*

99.9
134
121

2.09
1.53
13.5
0.246
26.1

Values are mg/1

*Carbonate could not be run on this sample.

ENVIRODYNE ENGINEERS

BY:
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CONSOLIDATED PERMIT
ANALYTICAL RESULTS

Project No./Client 17-|7 S1-. Jo)a
(a)Parameter

Date 8/5/82 Page 1 of 3

Site
Lab No.

Part A

BOD 5
COD
TOC
TSS
Ammonia
pH (std.. units)

!
Part B

Bromide
Chlorine, residual
Color (Platinum-
Cobalt Units)

1 Fecal Coliform
A (No./lOO ml)
^Fluoride
Nitrate (as N)
Nitrite (as N) '
Total Organic Nitrogen
Oil & Grease
Phosphorus, total
Radioactivity
Gross Alpha (pCi/1)
Gross Beta (pCi/1)
Radium, total (pCi/1)
Radium-226 (pCi/1)

Sulfate (as SO^ )
Sulfide (as S)
Sulfite (as 503=)
Surfactants
Aluminum
Barium
Boron
Cobalt
Iron, total
Magnesium, total
Molybdenum, total
Manganese , total
Tin, total

I^Titanium, total

Fpart C

Antimony, total
Arsenic, total
Beryllium, total
cadmium, total
Chromium, total
Copper, total
Lead, total

J Mercury, total
P Nickel, total
Selenium, total
Silver, total
Thallium, total
Zinc, total
Cyanide, total
Phenol, total

Effluent
40915

<5
22
5

12
<1

8.4

<0.1
<o.i
10

<5
2.10
1.25

2 0
<4

n nfi

5.68± 5.3
43. I* 4.6
0.38* .3
<0.16
807

<-1
<2

0.14
<0.1
<0.1
0.1R
0.030
1.99
20. 9
0.059
0.063
0.085
<0.01

0.032
..<̂ Ô OQZ
<0.01
0.246
<0.005
0.110
1.30

cO. 0002
0.053

< 0,002
0.030
0.040
1.81
<0.005
0.094

- - _ .

,

- - - — - — - _ - -. —— . .->. .--- -^~.- ———— --< — '-- -

NOTE: (a)All results are reported in mg/1 unless otherwise specified.



CONSOLIDATED PERMIT
ANALYTICAL RESULTS

Project No./Client 1717/st: Joe Lead Date 8/05/82 Page 2 of3
Trip

I Site

Lab No.

JDioxin
2,3,7,8-tetrachlorodibenzo-p-dioxin

Volatile Compounds - PRN No.

IV acrolein
2V acrylonitrile
3V benzene
4V bis (chloromethyl) ether
5V brompfonn
6V carbon tetrachloride
7V chlorobenzene
8V chlorodibromomethane
9V chloroethane
10V 2-chloroethylvinyl ether
11V chloroform
12V dichlorpbromome thane
13V dichlor'odifluorome thane
14V 1,1-dichloroethane
15V 1,2-dichloroethane
16V 1,1-dichloroethylene
^V 1,2-dichloropropane
^V 1, 3-dichloropropylene
^^V ethylbenzene

20V methyl bromide
21V methyl chloride
22V methylene chloride
23V 1,1,2,2-tetrachloroethane
24V tetrachloroethylene
25V toluene
26V 1, 2-trans-dichloroethylene
27V 1,1,1-trichloroe thane
28V 1,1,2-trichloroethane
29V trichloroethylene
30V trichlorof luoromethane
31V vinyl chloride
. . , _ , Lab No.Acid Compounds - FRN No>

1A 2-chlorophenol
2A 2,4-dichlorophenol
3A 2,4-dimethylphenol
4A 4 ,6-dinitro-o-cresol
5A 2,4-dinitrophenol
6A 2-nitrophenol
7A 4-nitrophenol

[8A p-chloro-m-cresol
^A pentachlorophenol
•JA phenol
PllA 2,4 ,6-trichlorophenol
I Lab No.Base/Neutral Compounds -

11B acenaphthene
12B __ a cenaph thylene
/3B anthracene*
\4B benzidine
[SB benzo (a) anthracene* .
[6B benzo(a)pyrene
[7B 3,4-benzofluoranthene*
IBB benzo (ghi)perylene
9B benzo (k) fluoranthene* (see 7B)
10B bis (2-chloroethoxy) methane
11B bis (2-chloroethyl) ether
12B bis (2-chloroisopropyl)ether
13B bis(2-ethylhexyl)phthalate
14B 4-bromophenyl phenyl ether

Eff .

40925

19898

2

?

25

1

1

40912
19876

:n

40912
19870

?

<1

<1

Blank

40925

19899

_2

1

——— 23—

7

<-l

40913
1 Qfi77

40913
19871

~ "5 —————— ̂ ".^,-

<1

Lab
Blank
19878

Lab
Blank
19872

,^= .. -±*:. -

1

• ———— -^-.='

'*-

• ,- -a-.̂ ,,^--,._-,^ -,=- -»=, - - -

1

1

i

(

_-- - _ ,^ _ ,~

NOTE: (a)All results are reported in yg/1 unless otherwise noted.
Where no value appears, the compound was not detected.



CONSOLIDATED PERMIT
ANALYTICAL RESULTS

(Continued)

No./Client St. Joe Lead Date 8/5/82 Page 3 of 3
.Parameter Trip

Site

Lab No.

Base/Neutral Compounds (cont'd)

15B butyl benzyl phthalate
16B 2-chloronaphthalene
17B 4-chlorophenyl phenyl ether
18B chrysene* (see 5B) .
19B dibenzo (a,h) anthracene
20B 1 , 2rdichlorobenzene
21B 1 , 3-dichlorobenzene
22B 1,4-dichlorobenzene
23B 3, 3' -dichlorobenzidine
24B diethyl phthalate
25B dimethyl phthalate
26B di-n-butyl phthalate
27B 2,4-dinitrotoluene
28B 2,6-dinitrotoluene
29B di-n-octyl phthalate
308 1, 2-diphenylhydrazine

(as azobenzene)
J31B fluoranthene
I32B fluorene
33B hexachlorobenzene
34B hexachlorobutadiene
35B hexachlorocyclopentadlene
36B hexachloroethane
37B indeno (1 , 2, 3-cd)pyrene
38B isophorone
39B naphthalene
40B nitrobenzene
41B N-nitrosodimethylamine
42B N-nitrosodi-n-propylamine
43B N-nitrosodiphenylaminei
44B phenanthrene* (see 3B)
45B pyrene
46B 1 , 2, 3- trichlorobenzene

Pesticides

IP aldrin
2P a-BHC
3P 0-BHC
4P Y-BHC
5P 6-BHC
6P chlordane
7P 4 £4 '-DOT
8P 4, 4 '-DDE
|9P 4 ,4 '-ODD
flOP dieldrin
1 IIP a-endosulfan
12P (3-endosulfan
13P :endosulfan sulfate
ll4P endrin
J15P endrin aldehyde , .
/16P heptachlor
17P heptachlor epoxide
18P PCB-1242
19P PCB-1254
20P PCB-1221
21P PCB-1232
22P PCB-1248
23P PCB-1260
24P PCB-1016
25P toxaphene

Effluent

40912

<1

4

3

\

1

All

<0.1

>

Blank

40913

<1

5

2

All

<0.1

—— *,_. .

Blank

(Lab)

5

2

••" "~ "~~ ~ - - - -„ . .~_^. ,• -•- - - — ••-~~- — - - - — - — ' - ' ——— ----"——— -*-

NOTES: (a)All results are reported in pg/1 unless otherwise noted.
Where no value appears, the compound was not detected.

*-Compound coelutes with another compound on list. Peak
area calculated as one compound.



LEAD COMPANY,
Oivlfion ol SI. Joa Minerals Corporation

SMELTING DIVISION

bcc: T. Johnston
H. Rowland
DeClue/Lanzafame
D. Bailey .-.
J. Bonner
G. Welch
T. Janeck

R. E. PEPPERS
DIVISION MANAGER August 24, 1982

Mr. Robert Zeraan, P.E. ' .
Chief, Water Pollution Control
St. Louis Regional Office
Missouri Department of Natural Resources' .
8460 Watson Road :

St. Louis, Missouri 63119

Re: July Monitoring Report MO-281

Dear Bob:

Enclosed .is the "July data for the.three monitoring stations - WW
Plant Influent - After Reactor Clarifier - 001 Outfall. Table I total
and dissolved metal data is included as with the second quarter report.
The 002 pump condition report is included as Table II.

The 002 pump performed well all month, except for the 24th through the
27th. We pulled the-pump with a cherry picker_in place and cleaned.plastic
from .the screen, replacing the pump immediately. The pump returned .to un-
impeded flow. It continues to operate at the writing of this letter.

Two problems in 'other operations of the plant; affected .plantrper-
formance on four sampling days late in the month. First, the WWTP lime
silo malfunctioned and emptied the entire contents of the silo (5-8 tons)
onto the ground and into the slurry mix room. The cleanup operation was
extensive and problems with feeding continued for a few days after the
cleanup was completed. The second problem centered on the startup of the
acid plant. High strength acid began accumulating in the bottom of "A"
exchanger from the first day of startup. It was bled to the acid plant lift
station and resulted in markedly increased influent loadings of Pb, Zn,
and Cd. The elevated acidity delivered to the treatment plant and the
broken feed equipment, which caused bag lime feeding, resulted in four days
of elevated zinc and cadmium measurements.. The acid buildup problem was
solved in late July and the drainage stopped in early August. A
composite of the WWTP log and Acid Plant log are attached.

The observed .flow at the weir from the-flux-pump's represents inflow .
into the old tile, as there was absolutely no discharge from the sump except
during the period of July 24 to July 27 where some intermittent flow was

881 MAIN ST.. HERCULANEUM, MO. 63048
TELEPHONE 314-479-5311



ST. JOE LEAD COMPANY, HERCULANEUM, MO. SHEET NO.

Mr. Robert Zeman, P.E.
Missouri Department of Natural Resources August 24, 1982

recorded. There has been no discharge from the 002 monitoring location
below the lake. The mean dissolved lead concentration when the four upset
days are excluded is 0.13 mg/1 (mean 0.16. mg/1 - geometric mean -
0.13 mg/1 for all days). The mean dissolved cadmium concentration when the
four upset days are excluded is .07 mg/1 (mean 0.35 mg/1 geometric mean -
0.10 mg/1 for all days). Finally, the mean dissolved zinc concentration
when the four upset days are excluded is 0.23 mg/1 (mean 2.6 mg/1 - geometric
mean - 0.36 ing/1 'for all days). ..".._....

As you are aware, three sets of performance samples were collected
on our outfall from August 9th to August 12th. Analysis of a split sample
indicated that the effluent was in compliance with all metal permit requirements,

We will submit that data with our August report.

Enclosed are copies of our purchase order for .the new Goyne pumps and
the approved AFE on .the overhead hoist system.

Very truly yours,

Daniel 1.
Environmental Manager

DLV/cds
Attachments
cc: R. E. Peppers
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TABLE 2

002 Flow Measurements and Flux Pump Condition Report

July 1982

Observation
Date

07-01-82
07-02-82
07-03-82
07-04-82
07-05-82

07-06-82
07-07-82

07-08-82
07-09-82
07-10-82
07-11-82

07-12-82
07-13-82

07-14-82 :

07-15-82
07-16-82
07-19-82
07-20-82
07-21-82
07-22-82
07-23-82
07-24-82

Observed
Flow at
Weir, gpm

4
4
4
4
4

4
4

4
4
4
4
4
6

. 4
4
4
4
4
4
4
4

....

Mechanical
Flowmeter
Operating
X
X
X
X
X

X
X

X

X

X :

X
X

X

X

X
X
*
*

*
*

X
X

Flux Pump
Operable and
Functioning/gpm

X 450
X 475
X 410
X 600+
X 530
X 530
X 435

X 575
X 575
X 575
X 575
X 475
X ' 530

X 410
X 475
X 410
X 410
X 410
X 410
X 5754
X 575+
X ?

Flux Pump
Off or Mal- .
functioning

i
Notes . '••

Mississippi River backing up in 002 settlingSend, verV close to affeCtifig weir.
ississippi ]£iver backing up in C02 settlingpond. Tried flushing pump, raisec to 575 gpm.

:' •

No discharge to river from 002 settling pond.

ii it ii it ii
ii ii ii . ii ii
ii it n ii . ii
ii n n n n
n ii ii n n

Mississippi River backing up into 002 pond.

*Pen jumped off chart on 7-19-82, wasn't discovered until 7-23-82.



TABLE 2 (Continued)

002 Flow Measurements Fiux Pump Condition R

Observed
Flow at
Weir,

MechanicalObservation
Date Operable

Functionin
Off or Mal-
function in07-25-821 " i —

07-26-82
07-27-82—. ——•
07-28-82
•"' —— -

07-29-82— • — ,- ̂ i^

07-30-82

check pump

recovered
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<• -rPURCHASE ORDER

, Y:

; C. W. HORN.
PURCHASING AGENT

314-479-5311

r

LE ACCOMPANY
Division of St. Joe Minerals Corporation

881 MAIN ST., HERCULANEUM, MO. 63048

. ,..- .-...
Farrar Pump & Machloiery, Company . ,126070
1701 S. -Big J3end^Brvdi-;'C r -;<-;::,
St. Louis, MO 63117 ;;-ff-:,;^v >v:

Please enter our order subject:t6 spedfications and oonditions herebn: . \< '-'-.'..

' ^ ; t : : : • - : • ' - . VSHIP TO: St;

ST. JOE PART NO.
AND ALL- BELOW
MUST APPEAR ON
ALL CORRESPON-
DENCE. INVOICES
SHIPPING PAPERS
AND PACKAGES. .

PURCHASE .-
'ORDERNO. :

ORDER DATE
""On"-':- .-30

TERMS

Bet 30 days
ST. JOE PART NO. iNTn?î u îffy^a^

- *• ^ "*""J **^**.V**^*;̂ 'a.̂ r*t'-'̂  ™V-" > '•* î .*̂ **̂ -̂.-**.'• .•••X"." •* •" ̂ "^

. vS*!!|ĵ
'- :'. " ''i-VISriwrrfeallTrii'a^n'flivX îTCS^ t̂n'̂ ^ AA"*\r^Pr»nwv-'- '.•''••' ^ " ;'? ;' -- -0 ŝS^̂ ?? Ĵ̂ !%S^̂ :lt̂ !C îo^̂ :;̂ pt̂ :

''-'• :̂?^^? '̂if:;^^^;^^?^

iPRICE

''IS-̂ -̂fe-'i'J^^Sp
,•. '- '{'::':' ••;J^sS*v^5?

u^5*-~i\v ,?>-.

*:
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PURCHASE ORDER C. W. HORN.
PURCHASING AGENT

314-479-5311

LEAD COMPANY
Division of Si. Joe Minerals Corporation

881 MAIN ST., HERCULANEUM, MO. 63048

r

Farrar Pump & Machinery Company

Please enter our order subject, to specifications and conditions hereon.

SHIP TO: ST. JOE LEAD COMPANY

SMELTING DIVISION STOREROOM

HERCULANEUM, MO. 63048

ST. JOE PART NO.
AND ALL BELOW
MUST APPEAR ON
ALL CORRESPON-
DENCE, INVOICES
SHIPPING PAPERS
AND PACKAGES.

PURCHASE
ORDER NO.

•7OQ

I 7-30-82

(Page 2)
TERMS F.O.B. SHIP VIA

ST. JOE PART NO, QUANTITY—UNIT DESCRIPTION PRICE

"Per" your Mr. Jerry"Jokerst's quotation of
7-15-82 and verbal amendment of 7-28-82
of $12,480.00 plus $983.00rfor 2nd Submerged
Bearing plus $269.00 for 1 foot length
extension, less ̂ 391.00" reduction in motor
price, toally $13,341; each.

Five sets of installation, instructions,
maintenance manuals '?• part li«ts -'and detail
pump drawings required to complete order.

,

~^jj££:^J;:':

MISSOURI TAX APPLICABÎ . ' "

PATE WANTED OCTOBER•'•, 1982 OR SOONER
SEND INVOICE IN TRIPLICATE AND ALL CORRESPONDENCE TO
THE COMPANY AT HERCULANEUM. MO. 63O48

STUPE LEAD COMR
. .

EQUAL OfPOKTUHITY EMPLO YER
AUTHORIZED SIGN,

NOTICE: THIS ORDER AND SUBSEQUENT USE OF MATERIAL OR EQUIPMENT
. J MUST NOT BE PUBLISHED OR ADVERTISED.

PURCHASE ORDER FILE



AND SUBSIDIARIES
AUTHORIZATION FOR EXPENDITURE

N

te:
3/11/32

Title of
Project- Replace Flux Room Roof & Add

Service Hoist

Division/Subsidiary/
Corporate Office:

St. Joe Lead Co.

Plant:

Dross Plant
Herculaneum

Description of Project:

Raise one bay of flux building roof using
new columns, beams, etc. and sheeting, and instal
a monorail w i t h two 3-ton chain hoists.

A.F.E. No. C 5^014.-000^-1

Revision? Yes | ] No

Amount to be Authorized:

$31,000

Amount Budgeted:
$10,000

Project Class:
eplacement Or Maintain Oper.

Economic Analysis (*)
Rate of Return
Payback

%
Year

Estimated Economic Life.
10 Year

Estimated Completion:
December Month 1982 Year

.Estimated P.C.R. Submission:
Month ' Year

Salvage Value of Replaced Equipmer
Plant, etc.: $ -0-___________

Purpose for Expenditure:

To raise roof sufficiently to permit change-out of sump pumps without
removing roof sheeting and members.

Management Approval:

Chief Operating Executive

S/H/ti
Date

Date

President, Chairman - St. Joe Min. Date

Financial Review — Board Approval:

Vice President - St. Joe Min.

For Board of Directors of •
St. Joe Minerals Corporation

Date

Meeting
Date

(*) Attach all pertinent supporting data
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ST. JOE LEAD COMPANY
Smelting Division

lierculaneum, Missouri 63048

To: D. H. DeClue August 31, 1982

From: J* M. Lanzafame

Subject: Report concerning sampling visit by the St. Louis Regional Office of
the Missouri Department of Natural Resourcea (MDNR)

On the morning of August 9, 1982, Dan Vornberg received a call from Robert
Zeman; Chief, Water Pollution Control; St. Louis Regional Office; Missouri
Department of Natural Resources. Mr. Zemari Informed Dan Vornberg that a water
sampling team had already left the St. Louis office headed for the Herculaneum
Smelter. The sampling team arrived, and introductions were made in Dan's office.
After some conversation, I escorted the sampling team to 001 (D) and 003 (Acid
Plant once through cooling water).

The MDNR, using ISCO automatic wastewater samplers, sampled from approximate-
ly 12:00 p.m. to 12:00 p.m. on August 9-10, 10-11, and 11-12, 1982. Grab samples
were taken by MDNR at the Ranney Well on August 10 and 11, 1982. Table I is a
presentation of the analysis of the split samples we receivedifrom.the MDNR.
Our analysis reflected a compliance with our effluent limitation for dissolved
lead, cadmium, and zinc. On the August 10-11, 1982, sampling we showed a pR
excursion of 9.7, and we were not in compliance with our pH .effluent range of
6.0-9.0. At present, there are no effluent limitations .for total metals.

John Davis, MDNR Environmental Specialist II, set up the equipment and col-
lected the samples during the sampling period. During ay conversations with
John, I inquired as to the reason and purpose of the MDNR sampling at this time.
He mentioned a letter that was received by the MDNR. Attachment I is the cover
letter he sent to me after the sampling period ended. Attachment II is the
letter that was received by the St. Louis Regional Office, MDNR. The letter
labeled Attachment II is supposedly what precipitated our being sampled.

JML

attachments

JML/bb



TABLE I

ANALYSIS OF MDNR SPLIT SAMPLES OBTAINED PORING FIRST WEEK OP AUGUST. 1982
Date

8/9 - 8/10
Suspended Solids

TDS
PH

Conductivity

Pb
Cu
Zn
Cd
Na
S04 -

Sampling Locatioc
001 "D" 003 Ranney Well

2.0
1000

7.3
1450

Total Filtrate
.16
.03
.10
.03

83
629

.12

.02

.10

.03
83

2.4
500

775
Total Filtrate
.07
.02
.02
001
45
8.6

.04

.02

.02
<.0l

48

0.9
500
7.3

. 775
Total Filtrate
.06
.02
.03
001
43
8.1

.06

.02

.03
<.01
48

8/10 - 8/11 001 "D" 003 Ranney Well
Suspended Solids

TDS
PH

Conductivity

Pb
Cu
Zn
Cd
Na
S04 •'-

<2
900
9.7

1400
Total

.34

.02

.1

.02
96
645

Filtrate
.08
.01
.02
.01

96

Not
.Enough
Sanple

Total
.03
.01
.01

<.01
43
192

Filtrate
.03
.02
.01

<.01
45

<2
450
7.6

800
Total
.02
.01
.01

<.01
43
*̂

Filtrate
.06
.01
.04
.01

45

8/11-8/12 001 "D" 003 Ranney Well
Suspended Solids

TDS
pH

Conductivity

Pb
Cu
Zn
Cd
Na
S04 -

<2
800 -
8.1

1100
Total
.05
.01
.1
.04

89
471

Filtrate
.. .03

.02

.07

.03
84

<2
:850

8.1
750

Total
.02
.01
.02
.03

42
206

Filtrate
.03
.01
.04
.03

41

No sample taken
by State

.
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3.500 Jefferson County
St. Joe Lead Company

August 18, 1982

Mr. Jim M. Lanzafame
Environmental Department
St. Joe Lead Company
881 Main Street
Herculaneum, Missouri 63048

Dear Mr. Lanzafame:

Enclosed is a copy of the.letter instructing
the St. Louis Regional Office to initiate
sampling at your plant as requested.

I was much impressed by the appearance of
the process wastewater treatment effluent.
Hopefully the metals content will be within
your permit .limitations .and..the;pH variations
are reduced by closer in-house :monitoring.

Sincerely yours,

(J-

John W. Davis - -
Environmental Specialist II

JWD/bkl

O
oco

cog
">0o

CO

Christopher S. Bond Governor
Fred A. Latter Director
St. Louis Regional Office ATTACHMENT I
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July 9, 1932

Dr. Allan S. Abramson, Ph.D. . . •- -
Director, Water Management Division, <;
Environmental Protection Agency ' *"*
Region VII
Kansas City, Missouri 64106

Re: Enforcement Activities, St. Joe Lead Co., Herculaneum

Dear Dr. Abrj

The State of Missouri is closely following compliance efforts of
the St. Joe Lead Company facility of Herculaneum. A meeting was
held with St. Joe Lead Company on November •19,198$.

St. Joe Lead Company at that time agreed to operate their facility
to the best of.'their'.ability and:to bring this/facility into
compliance during the period of .January "through "March :1982, and '•'•"".
continue compliance through June 1982, in order>for the State of
Missouri to not initiate immediate enforcement activities. This
six month compliance period ended on June 30,"1982. The'report
for the first three months of this period shows continued violations.
We feel that we must wait until the report is submitted covering the
remaining three months period. We have asked St. Joe Lead Company
for a response on their compliance status immediately after the-
end of this period. . . :

T̂ o • .The :StV,.Louis ARegiohal; Office;>haŝ Deen":>lnstr«Qtelâ tp:anitiate ;a:-
\_) OB directed enforcemgnt sampling • effort:: duringjaearlŷ VJuly: ^^^ ;The results
.__ ̂  of 'bur • own -sampling: ef f rirtg''-â -Ŝ Ĵog'̂ p
' ~7 mr>Ti< t-riir1n"<» »-OT>riirr«a "trf 11 ' Kf"---i>T«a'tvVi»H ••'anil ?-sihniT;on'I*:f'at;p."';aC'rt/Qn.•iwi'l 1 '•'; • " . : '

You will be advised of our;;actlyitles.?asj;theysare/'.carriedHout.'-".
If you have further questions in regard tip >this.:;matter,;piease,
contact James F. Penfold or Charles RiHartman of .my-staffs •:• •'•

Sincerely, . : . . ' . . . . •

Robert J. Schreiber, Jr. P.E.
Director
Division of Environmental Quality

RJS/CRH/rb - . V .:...•-.' :// '

cc: Treva Hearne
,WPCP, Compliance/Review Section
*̂ PCP, St. Louis Regional Office
WPCP, Permit Section
Dan Summers, Attorney General's Office

Christopher S. Bond Governor
Fred A Lafser Director

Divislorv of Environmental Quality
Robert J. Schreiber Jr., P.E. Director



LEAD COMPANY
Dlvltlon ol SL JCM Mineral* OxporaUon

SME1TING DIVISION

R. E. PEPPERS . - - f tonDIVISION MANAGER September 3, 1982

Mr. Robert Zeman, P.E.
Chief, Water Pollution Control
St. Louis Regional Office
Missouri Department of Natural Resources
8460 Watson Road
St. Louis, Missouri 63119 .

Re: August Monitoring Report MO-281

Dear Bob:

Enclosed is the August data for the three monitoring stations: Wastewater Plant Influent,
After Reactor Clarifier, 001 Outfall. Table I, Total and Dissolved Metal Data, is
included as per the second quarter report. The 002 pump condition report is included as
Table II.

*The 002 pump performed well during the month of August, .except .for the.incident that .'..
occurred on August 24th and 25th. Due to an unrelated construction project, .the 002
pump level controls were raised approximately a foot above the existing concrete floor.
The .level controls were above the water level and no longer controlled the 002 pump.
An attempt was made to have the -problem corrected during ;the evening shift:on:August
24th. On Wednesday, August 25th, extensions were welded on the ends of the probes.
The 002 pump was functioning properly by approximately 2:30 p.m., August 25th. According
to the Stevens1, gauge at .the 002 Weir, water discharged to "Lake Ike", from about 9:00 a.m.
on August 24th to about 2:30 p.m. on August 25th, at a rate of approximately 125 gpm.

As mentioned in the July Monitoring Report, three sets of performance samples were col-
lected from our outfall between-August 9th and August 12th. Table III is a presentation
of the analysis of the split samples received from John Davis, MDHR Environmental
Specialist II.

Very trury yours,

D. L. Vornberg __
Environmental Manager

attachments

DLV/bb
I
cc: R. E. Peppers

D. H. DeClue

881 MAIN ST., HERCULANEUM, MO. 63048
TELEPHONE 514-479-5311
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002 Flow Measurements and Flux Pump Condition Report

August 1982

Observation
Date

08-30-82
08-31-82

.

Observed
Flow at
Weir, gpra

4
4

Mechanical
Flowmeter
Operating

X
X

Flux Pump
Operable and
Functioning/gpm

X 410
X 410

....

Flux Pump
Off or Mal-
functioning Notes . ' ' ;v'.- • ':..[y'..\

• •••••:.'•• -.;;«,:. . ;•-

'•'.*' 1 ' • ' , * ' • •

.. , . ., .-..i... ^

1 '• . '

9

• ' . '• •/

' •

...\ •>.--': .̂,

. '• • -,-:



\ TABLE HI

ANALYSIS OF MDKR SPLIT SAMPLES OBTAINED DURING'FIRST WEEK OF AUGUST. 1982ri
Date

8/9 - 8/10 001 "D1
Sampling -Loca tion

003 Ranney Wel1
Suspended Solids

IDS
pH

Conductivity

Pb
Cu
Zn
Cd
Na
S04 -

2.0
1000

7.3
1450

Total
.16
.03
.10
.03

83
629

Filtrate
.12
.02
.10
.03

83

2;4 "••--•
500
—
775

Total
.07
.02
.02
001
45
8.6

Filtrate
.04
.02
.02
001

48

• '•:-•- ̂ •-•0.9;-̂ U;y:
500
7.3

775
Total
.06
.02
.03

<.oi
43
8.1

Filtrate
.06
.02
.03
<.01
48

8/10 - 8/11 , 001 "D" 003̂  Ranney Well
Suspended Solids

TDS
PH

Conductivity

Pb
Cu
Zn
Cd
Na
SOA "

<2
900
9.7

1400
Total Filtrate
.34
.02

•...;-l
.02

96
645

.08

.01
,.02
;oi

96

Not
Enough
Sample

Total Filtrate
.03
.01
..01
<.0l
43
192

.03

.02

.01
<.0l
45

L

£
Total
.02
.01
.01

<.0i
43

<2
>50
7.6

100
Filtrate

.06

.01

.04

.01
45

8/11-8/12 001 MDM 003 Ranney Well
Suspended Solids

TDS
pH

Conductivity

Pb
Cu
Zn
Cd
Na
S04 -

<2
800
8.1

1100
Total
.05
.01
.1
.04

89
471

Filtrate
.03
.02
.07
.03

84

<2
850
8.1

750
Total
.02
.01
.02
.03

42
206

Filtrate
.03
.01
.04
.03

41

No sample taken
by State



LEAD COMPANY
Division of St. Joe Minerals Corporation

SME1T1NG DIVISION

R. E. PEPPERS
DIVISION MANAGER September 10, 1982

Mr. James R. Berlow
Sanitary Engineer
United States Environmental Protection Agency
Washington, D.C. 20460

Dear Jim:

Enclosed are several months of recent wastewater raw data from the Rerculaneum
Primary Lead Smelter. The 1982 data covers only the period of time when all waste-
water from the smelter was collected and delivered to the Wastewater Treatment
Plant. Twenty-four hour composite samples were collected, by ISCO samplers, at
three sites in the water circuit. Influent water going into the plant (Table I),
after reactor clarifier water (Table II), and the final effluent water (Table III)
were collected. The data presented in these tables are for total metals. Dis-
solved metals were also measured, since our current permits are written that way.

In addition to the data tables, we have plotted lead, cadmium, zinc, and total
suspended solids data, on lognormal probability paper, in order to extract the
appropriate statistics.

After Reactor Clarifier (After Lime and Settle)

Pb
Cd
Zn
TSS

One Day
Maximum*

12.2
3.1
17.9
79.0

Long-Term
Geometric
Mean**

1.58
.32

1.85
12.19

Ten -Day
Average
Maximum***

3.72
.78

10.40
23.50

Thirty-Day
Average
Ma x imum****

2.35
.53

3.20
18.50

*. 99 percent point of Lognormal Graph 1.
** 50 percent point of Lognormal Graph 1.
*** 99 percent point of Lognormal Graph 3.
**** 99 percent point of Lognormal Graph 5.

881 MAIN ST., HERCULANEUM, MO. 63048



Page 2

Final Effluent Water (After Lime, Settle, and Filter)

Pb
Cd
Zn
TSS

One Day
Maximum*

1.05
1.10".
4.30
9.30

Long-Term
Geometric
Mean**

0.15
0.07
0.24
2.05

Ten-Day
Average
Maximum***

.37
'., .88
4.15
3.52

Thirty-Day
Average
Maximum****

.22

.26
1.28
2.74

* 99 Percent point of Lognormal Graph 2.
** 50 percent point of Lognormal Graph 2.
*** 99 percent point of Lognormal Graph 4.
**** 99 percent point of Lognormal Graph 6.

The graphs were all drawn by first calculating the geometric mean and the
geometric standard deviation. Then, these two pieces of data were used to plot
the distribution of the raw data. The ten-day and thirty-day averages were
compiled as moving averages, and then the geometric mean and geometric standard
deviation of these moving averages were used to plot the distribution.

We also examined the ratio of total to dissolved metals for the three metals.
The following ratios were determined, based on the summer 1982 data set:

Total Pb - 1.46 x dissolved Pb.
Total Cd - 1.00 x dissolved Cd.
Total Zn - 1.02 x dissolved Zn.

Based on these ratios, we were able to bring forward our dissolved data from
1980 and 1981, NPDES Permit Reports at Outfall 001 (After Lime, Settle, and Filter),
for the long-term mean only.

Long-Term Mean (Geometric Mean) After Lime, Settle, and Filter

Lead
Cadmium
Zinc

1980

.23

.04

.25

1981

.15

.03

.14

Graphs 7, 8, 9, and 10 show the effectiveness of our Wastewater Treatment
Plant in removing total lead, total cadmium, total tine, and total suspended solids,
respectively.

From this evidence, it is our conclusion that the differences between your
model Nonferrouc Wastewater Treatment Plant and our Lead Smelting Wastewater Treat-
ment Plant are significant. Hopefully, you will consider using lead smelter data
for the lead smelting category.



Page 3

He are still evaluating the flow data and storm water issues that we discussed,
and we will make a submission on this matter in the near future.

D. L. Vornberg
Environmental Manager

attachments

DLV/bb



TABL

PLANT WATER AFTER THE REACTOR CLARIFIER IN THE WATER TREATMENT PLAHT (AFTER LIME AND SETTLE)

HOW TEMP.
DATE SAMPLED (°F)

24 Hr.
6/21-22/82 Composite

6/22-23/82 "

6/23-24/82

6/24-25/82

6/25-26/82

6/26-27/82

6/27-28/82

6/28-29/82 "

6/29-30/82

6/30/82

7/1-2/82 "

7/2-3/82

7/3-4/82 "

7/4-5/82 «

7/5-6/82 "

7/6-7/82 "

7/7-8/82 "

7/8-9/82 "

TOTAL
PLOW SUSPENDED
(GPM) SOLIDS (ng/l)

14.5

No Sample

No Sample

• • • - • - N O Sample

No Sample

No Sample

No Sample

6.3

4.3

7.3

4.5

11.7

8.1

No Sample

40.

23.8

21.4

3.1

PR
(UNITS)

8.5

7.1

7.6

8.0

9.4

7.6

8.4

8.1

7.9

8.0

7.9

HEAVY METALS

LEAD

1.97

.82

.84

.95

.11

.80

1.6

2.8

1.9

.59

2.4

ANALYSIS
TOTAL

(MILLIGRAMS /LITER )

CADMIUM ZINC

.18

.09

.13

.10

.02

.20

.40

.55

.28

.44

.70

a; 5

•'• - • -

.58

.59

.67

.11

.79

.85

2.2

1.9

.9

1.8



HOW TEMP.
DATE SAMPLED (°F)

24 Hr.
7/9-10/82 Composite

7/10-11/82 "

7/11-12/82

7/12-13/82 "

7/13-14/82 "

7/14-15/82 "

7/15-16/82 "

7/19-20/82 "

7/20-21/82 "

7/21-22/82 "

7/22-23/82

7/29/82
24 Hr.

7/30-31/82 Composite

8/5-6/82

8/6-7/82 "

8/9-10/82 "

8/10-11/82 "

8/11-12/82 "

8/13-14/82

8/16-17/82

TOTAL
FLOW SUSPENDED
(GPM) SOLIDS (mg/1)

27.4

10.6

7.2

2.7

No Sample

12.8

13.0

23.2

22.8

35.1

4.9

No Sample

35.9

10.8

31.0

7.1

23.7

7.8

13.9

No Sample

PH
(UNITS)

8.2

7.7

8.2

7.6

8.3

7.6

6.9

6.5

6.9

6.9

7.7

8.0

7.5

8.0

9.2

8.6

7.1

HEAVY METALS

LEAD

.31

1.6

2.5

2.4

1.1

1.5

4.1

2.7

9.0

7-0

,

3.7

2.5

3.8

2.1

1.8

0.6

1.7
•

ANALYSIS (MILLIGRAMS/LITER)
TOTAL
CADMIUM

.46

.70

.37

.38

.53

.90

2.0

2.1

1.9

2.0

.2

.03

1.0

.39

.23

.20

.45

ZINC

2.5

1.3

1.4

1.3

1.0

1.4

11.6

33.0

31.0

11.9

10.4

2.5

4.1

2.6

1.8

1.0

2.0



TABLI

DATE

8/17-18/82

8/18-19/82

8/19-20/82

8/20-21/82

8/21^22/82

8/22-23/82

8/23-2A/82

8/26-27/82

8/27-28/82

8/30-31/82

8/31-9/1/82

HOW TEMP.
SAMPLED (°F)
24 Hr.

Composite

it

it

it

ii

it

n

ii

n

n

ii

TOTAL
FLOW SUSPENDED
(GPM) SOLIDS (mg/1)

No Sample

28.6

30.8

8.0

54.0

25.0

17.0

6.0

<2.0

24.0

No Sample

HEAVY METALS ANALYSIS (MILLIGRAMS /LITER)
PH

(UNITS)

7.9

8.5

7.4

8.7

8.9

8.6

8.2

7.3

7.5

LEAD

2.1

2.4

2.8

8.5

4.8

11. 1

0.27

5.6

3.7

TOTAL
CADMIUM

.28

.11

1.4

0.9

.67

1.2

.36

.86

.45

ZINC

3.1

2.6

5.0

25.4

6.6

35.0

3.7

0.79

4.4
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TABLE I

PLANT INFLUENT INTO THE
f

HOW TEMP. PLOW
DATE SAMPLED (°P) (GPM)

24 Hr.
6/21-22/82 Composite

6/22-23/82

6/23-24/82 "

6/24-25/82 "

6/25-26/82 , " .

6/26-27/82 "

6/27^28/82 "

6/28-29/82 "

6/29-30-82 "

6/30/82 "

7/1-2/82 "

7/2-3/82 "

7/3-4/82

7/4-5/82

7/5-6/82 ••

7/6-7/82 "

7/7-8/82 "

7/8-9/82 "

TOTAL
SUSPENDED

SOLIDS (nig /I)

61.9

17.8

17.1

11.3

5.1

56.5

29.6

24.5

20.1

26.5

23.5

25.8

23 ;4

27.6

90.0

54.0

89.8

58.7

WATER TREATMENT PLANT

HEAVY METALS ANALYSIS (MILLIGRAMS /LITERl
PH

(UNITS)

8.6

7.8

7.4

8.1

7.7

7.5

7.4

7.9

8.1

8.4

8.5

7.5

8.2

8.5

9.1

8.2

8.3

7.5

LEAD

33.4

10.6

12.7

8.3

4.9

29.7

13.3

8.4

10.2

6.5

4.0

9.4

11.8

6.1

11.4

11.4

24.0

31.8

TOTAL
CADMIUM

1.2

.78

.77

1.0

.8

.74

.65

.86

1.60

.70

.70

1.8

2.0

1.7

.68

.80

4.0

3.3

ZINC

.1

9.3

14.8

13.5

20.3

15.1

2.6

7.3

8.0

8.6

2.5

6.3

7.8

8.4

12.8

10.0

9.9

9.1



TABLE I

HOW TEMP.
DATE SAMPLED (°F)

24 Hr.
7/9-10/82 Composite

7/10-11/82 "

7/11-12/82 "

7/12-13/82

7/13-14/82 "

7/14-15/82 "

7/15-16/82 "

7/19-20/82 "

7/20-21/82 "

7/21-22/82 "

7/22-23/82 "

7/29/82 »
24 Hr.

7/30-31/82 Composite

8/5-6/82 „

8/6-7/82

8/9-10/82 "

8/10-11/82 "

8/11-12/82

8/13-14/82 "

TOTAL
FLOW SUSPENDED
(GPM) SOLIDS (ms/l)

86.2

135.3

53.3

51.1

51.7

No Sample

93.8

68.4

33.4

49.0

22.4

No Sample

39.4

61.7

64.0

20.1

25.6

26.6

19.5

HEAVY METALS ANALYSIS (MILLIGRAMS /LITER)
PH

(UNITS)

7.5

7.2

7.3

7.2

7.4

7.6

5.5

4.3

5.5

6.1

7.0

6.3

6.5

7.0

7.5

7.1

7.1

LEAD

30.7

63.9

20.0

27.0

28.7

21.8

32.0

14.9

20.4

45.0

8.4

19 . 3

18.0

8.1

10. 1

9.8

8.2

TOTAL
CADMIUM

3.4

5.6

3.0

2.3

1.8

3.4

4.3

3.6

3.3

4.0

.21

2.3

3.0

1.6

2.1

1.2

2.2

ZINC

15.3

22.0

17.0

16.9

14.6

23.5

72.7

65.0

65.0

36.3

12.7

38.0

26.1

9.2

11.3

8.6

6.0



TABLE I
-

HOW TEMP.
DATE SAMPLED (°P)

24 Hr.
8/16-17/82 Composite

8/17-18/82 "

8/18-19/82 "

8/19-20/82 "

8/20-21/82 "

8/21-22/82 "

8/22-23/82 "

8/23-24/82

8/26-27/82 "

8/27-28/82 "

8/30-31/82 "

8/31-9/1/82

TOTAL
FLOW SUSPENDED
(GPM) SOLIDS (mg/l)

40.9

52.0

68.4

82.8

3.6

66.0

80.0

30.0

22.0

7.0

36.0

Ho SflJUPl?

HEAVY METALS ANALYSIS (MILLIGRAMS /LITER)
PH

(UNITS)

6.4

7.3

7.5

7.5

6.7

5.2

5.9

5.0

8.7

7.1

6.7

LEAD

16.0

9.6

14.0

11. 0

15.6

23.1

42.1

33.2

1.8

1.9

22.0

TOTAL
CADMIUM

2.6

2.1

1.4

0.9 .

8.2

1.9

2.3

2.1

3.1

1.5

1.5

ZINC

37.7

20.0

19.0

17.0

38.5

60.1

53.0

59.0

31.7

20.1

39.0



TABLE IA

HOW TEMP .
DATE SAMPLED (°F)

24 Hr.
9/1-2/82 Composite

9/2-3/82

9/3-4/82

O / 7 Q / Q O "

9/9-10/82 ' . - . " .

9/10-11/82.

9/13-14/82

9/14-15/82 "

9/15-16/82

9/17-18/82

9/18-19/82

9/19-20/82

9/20-21/82 " .

9/21-22/82

9/22-23/82

9/27-28/82

9/28-29/82

9/30-10/1/82

PLANT INFLUENT INTO

TOTAL
FLOW SUSPENDED
(GPM) SOLIDS(mg/l)

236

9

100

55

70

30

30

41

50

9

- - . - 84

60

269

136

40

85

50

THE WAT EH TREATMENT PLANT

pll (UNITS)
24 HR. AVERAGE FROM HOURLY
COMPOSITE FIELD OPERATIONS

7.4

6.2

7.1

6.2

7.3

7.4

7.3

7.2

7.0

7.5

7.1

7.3

7.0

7.4

7.5

7.5

7.7

HEAVY

LEAD

40.0

10.8

39.0

24'. 1

24.0

18.3

20.1

26.6

66.2

33.1

16.8

20.6

18.0

47.0

22.0

23.8

20.1

22.5

METALS ANALYSIS
TOTAL

CADMIUM

2.5 '

2.7

5.0

1 . <J

1.6

0.9

1. .2

3.6

5.7

2.8

1 .6

• ' 1 ,4 -

1.7

3.4

32.0

3.8

3.6

3.4

(rag/1)

ZINC

30.0

33.7

21.2 ;

34.6

26.9

20.6

25.8

25.1

53.7

32.1

15.7

-14.7

11.0

36.0

15.0

26.1

17.0

16.3



TABU: IA

DATE
HOW

SAMPLED

TOTAL
SUSPENDED

pll (UNITS) .HEAVY METALS ANALYSIS (mg/1)

10/8-9/82
24 Hr.
Composite

TEMP. FLOW. SUSPENDED . 24 HR.. AVERAGE FROM HOURLY
(°F) (GPM) SOLIDS(mg/1) COMPOSITE FIELD OPERATIONS

TOTAL
LEAD CADMIUM

39 6.7

10/11-12/82

10/20-21/82

11/2-3/82

11/9-10/82

192

100

200

142

7.:

7.4

6.8

7.3

21.7

40.0

24.2

31.0

24.0

LJL

I .8

'3.7

'3.7

2.1

ZINC

64.8

39.0

57.9

39.0

26.0

11/16-17/82 19 6.6 29.6 0.3 10.7



TABLE II

DATE

6/21-22/82

6/22-23/82

6/23-24/82

PLANT WATER AFTER THE REACTOR CLARIFIER IN

TOTAL
HOW TEMP. FLOW SUSPENDED

SAMPLED (°F) (GPM) SOLIDS (mg/1)
24 Hr.
Composite 14 .5

" No Sample

It 11 II

TIM': WATER TREATMENT PLANT (AFTER

pll (UNITS)
24 HR. AVERAGE FROM HOURLY
COMPOSITE FIELD OPERATIONS

8.5 8.7

LIME AND SETTI.K)

HEAVY METALS ANALYSIS

LEAD

1.97

TOTAL
CADMIUM

. I.U

(mg/1)

ZINC

1.5

6/24-25/82

6/25-26/82 ft II II

6/26-27/82 " . ' „ „ ; .

6/27-28/82

6/28-29/82

6/29-30/82

6/30/82

7/1-2/82

7/2-3/82

7/3-4/82 ,

7/4-5/82

7/5-6/82

7/6-7/82

7/7-8/82

7/8-9/82

„ „ ,,

6.3

4.3

7.3

4.5

. . . . . . . . . 11.7 . . .

" . 8.1

" No Sample

40.

23.8

21.4

3.1.

7.1 9.3

7.6 9.1

8.0 9.0

9.4 9.8

7.6 . . .9.6

8.4 9.0

8.1 9.0

7.9 9.1

8.0 9.3

7.9 9.3

.82

.84

.95

.11

. .80

1.6

2.8

1.9

.59

2.4

.09

.13

.10

.02

. . . .20 . ..

.40

.55

.28

.44

.70

.58

.59

.67

.11

.79

.85

2.2

1.9

.9

1.8



TAliU:: LJ;

HOW TEMP .
DATE SAMPLED (°F)

24 Hr.
7/9-10/82 Composite

7/10-11/82

7/11-12/82

7/12-13/82

7/13-14/82

7/14-15/82 "

7/15-16/82

7/19-20/82

7/20-21/82

7/21-22/82

7/22-23/82 '

7/29/82

7/30-31/82 "

8/5-6/82

8/6-7/82 • " ,

8/9-10/82

8/10-11/82

8/11-12/82

8/13-14/82

8/16:41̂ 82

TOTAL
FLOW SUSPENDED
(GPM) SOLIDS(mg/l)

27.4

10.6

7.2

2.7

No Sample

12.8

13.0

23.2

22.8

35.1

4.9

No Sample

:35.9 .

10.8

31.0

7.1

23.7

7.8

13.9

.No Sample

24 HR.
COMPOSITE

8.2

7.7

8.2

7.6

8.3

7.6

6.9

6.5

6.9

6.9

7.7 ,

8.0

7.5

8.0

9.2

8.6

7.1

^

pll (UNITS)
AVERAGE FROM HOURLY
FIELD OPERATIONS

9.5

9.3

9.4

9.3

9.1

9.1

8.6

8.3

8.7

8.9 ..

9.7

9.9

9.7

10.1

10.0

10.5

HEAVY

LEAD

.31

1.6

2.5

2.4

1.1

1.5

4.1

2.7

9.0

7.0

.3.7

2.5

3.8

2.1

1.8

0.6

1.7

METALS ANALYSIS
TOTAL

CADMIUM

.46

.7U

.37

.38

.r>u

.'JO

2.0

2.1

1.9

2.0

... .2 ,... '

.03

1.0

.39

.23

.20

.45

(rag/1)

ZINC

2.5

1.3

1.4

1.3

'1.0

1.4

11.6

33.0

31.0

11.9

10.4

2.5

4.1

2.6

1.8

1.0

2.0



TABLE IT.

HOW TEMP.
DATE SAMPLED (°F)

24 Hr.
8/17-18/82 Composite

8/18-19/82

8/19-20/82

8/20-21/82

8/21-22/82

8/22-23/82

8/23-24/82

8/26-27/82 "

8/27-28/82

8/30-31/82

8/31-9/1/82

TOTAL
FLOW SUSPENDED
(GPM) SOLIDS(mg/l)

No Sample

28.6

30.8

8.0

54.0

25.0

17 . 0

6.0

<: 2.0
24.0

No Sample

24 HR.
COMPOSITE

7.9

8.5

7.4

8.7

8.9

,8.6

8.2

7.3

7.5

1>1I (UNITS)
AVERAGE FROM HOURLY
FIELD OPERATIONS

9.6

9.9

9.8

9.6

10.0

9.8

10.0

9.5

9.6

HEAVY

LEAD

2.1

2.4

2.8

8.5

4.8

11.3

0.27

5.6

3.7

METALS ANALYSIS
TOTAL

CADMIUM

.28

.1.1

1.4

o.y
.07

1.2

.36

.86

.45

(mg/D

ZINC

3.1

2.6

5.0

25.4

6.6

35.0

3.7

0.79

4.4



TABLE 1LA

PLANT WATER AFTER THE REACTOR CLARIFIER IN THE WATER TREATMENT PLANT (AFTER LIME AND SETTLE)

HOW TEMP .
DATE SAMPLED (°F)

24 Hr.
9/1-2/82 Composite

9/2-3/82

9/3-4/82

9/7-8/82 "

9/9-10/82 "

9/10-11/82 " ; '

9/13-14/82

9/14-15/82

9/15-16/82

9/17-13/82

9/18-19/82

9/19-20/82

9/20-21/82

9/21-22/82

9/22-23/82

9/27-28/82

9/28-29/82

9/30-11171/82

TOTAL
FLOW SUSPENDED
(GPM) SOLlDS(mg/l)

21

2

70

20

: 22

30

15

23

4

15

2

17

12

16

32

20

20

20

24 HR.
COMPOSITE

7.3

7.3

6.8

7.3

7.3

7.7

7.7

8.5

8.4

8.0

8.0

7.5

7.9

7.7

8.7

7.8

8.1

pH (UNITS)
AVERAGE FROM HOURLY
FIELD OPERATIONS

9.6

9.2

9.0

9.6

10.5 '•

9.9

10.3

9.9

10.0

9.7

10.3

9.9

9.5

9.5

10.2

9.0

9.5

HEAVY

LEAD

2.9

0.7

10.8

2.7

5.3

7 .9

8.2

5.8

6.6

5.8

7.1

7.0

9.4

16.0

0.2

1.4

6.5

3.2

METALS ANALYSIS
TOTAL

CADMIUM

0.2

0 . 5

2.8

0.5

0.6

0 . 4 -

0.4

0.4

0.7

0.4

0.3

1.4

0.6

0.6

0.3

0.5

0.5

0.6

(mg/1)

ZINC

2.5

3.0

16.6

5.3

3.7

4.7

5.3

2.2

3.7

1.8

0.6

4.2

2.1

3.1

0.3

2.4

0.4

0.5



TABLE IIA

DATE

TOTAL
HOW TEMP. FLOW ' SUSPENDED

SAMPLED (°F) (GPM) SOLIDS(mg/1)

pH (UNITS) HEAVY METALS ANALYSIS (mg/1)
24 HR.
COMPOSITE

AVERAGE FROM HOURLY
FIELD OPERATIONS LEAD

TOTAL
CADMIUM ZINC

10/8-9/82
24 Hr.

Composite

10/11-12/82

10/20-21/82

11/2-3/82

11/9-10/82

8.5 9.1 4.3

5.6

8.4 8.9 2.3

1.9

3.0

0.37 3.5

11/16-17/82



TABLE

SUMMARY OF WATER DATA FROM JANUARY 1. 1982 THRU AUGUST 12. 1982

LOCATION

Ranney Well

Outfall 001

Outfall 003

HEAVY METALS (MILLIGRAMS /LITER)
LEAD

TOTAL
0.04

0.02-0.06
0.26

0.01-1.8
0.03

0.01-0.07

DISSOLVED
0.06
...

0.15
0.03-0.6
0.035

0.01-0.07

CADMIUM
TOTAL
0.01
...
0.11*

0.01-2.4
0.14

0.01-0.03

DISSOLVED
0.01

0.12*
0.01-2.3
0.14

0.01-0.03

ZINC
TOTAL
0.02

0.01-0.03
0.37*

0.06-28.0
0.016

0.01-0.02

DISSOLVED
0.035

0.03-0.04
0.66*

0.01-27.0
0.034

0.01-0.06

CALCULATION
Average
Range
Average
Range
Average
Range

Average does not include cadmium or zinc data from July 19, 1982 thru July 22, 1982.



TA

PLANT INFLUENT INTO THE WATER TREATMENT PLANT

HOW TEMP.
DATE SAMPLED (°P)

24 Hr.
6/21-22/82 Composite

6/22-23/82 "

6/23-24/82 "

6/24-25/82

6/25-26/82 "

6/26-27/82 "

6/27-28/82 "

6/28-29/82 "

6/29-30-82 "

6/30/82 "

7/1-2/82

7/2-3/82 "

7/3-4/82 "

7/4-5/82 "

7/5-6/82

7/6-7/82 "

7/7-8/82 "

7/8-9/82 "

TOTAL
PLOW SUSPENDED
(GPM) SOLIDS (mg/1)

61.9

17.8

17.1

11.3

5.1

56.5

29.6

24.5

20.1

26.5

23.5

25.8

23.4

27.6

90.0

54.0

89.8

58.7

HEAVY METALS ANALYSIS (MILLIGRAMS /LITER)
PH

(UNITS)

8.6

7.8

7.4

8.1

7.7

7.5

7.4

7.9

8.1

8.4

8.5

7.5

8.2

8.5

9.1

8.2

8.3

7.5

LEAD

33.4

10.6

12.7

8.3

4.9

29.7

13.3

8.4

10.2

6.5

4.0

9.4

11.8

6.1

11.4

11.4

24.0

31.8

TOTAL
CADMIUM

1.2

.78

.77

1.0

.8

.74

.65

.86

1.60

.70

.70

1.8

2.0

1.7

.68

.80

4.0

3.3

ZINC

.1

9.3

14.8

13.5

20.3

15.1

2.6

7.3

8.0

8.6

2.5

6.3

7.8

8.4

12.8

10.0

9.9

9.1



TABLE

DATE

7/9-10/82

7/10-11/82

7/11-12/82

7/12-13/82

7/13-14/82

7/14-15/82

7/15-16/82

7/19-20/82

7/20-21/82

7/21-22/82

7/22-23/82

7/29/82

7/30-31/82

8/5-6/82

8/6-7/82

8/9-10/82

8/10-11/82

8/11-12/82

8/13-14/82

HOW TEMP.
SAMPLED (°F)
24 Hr.

Composite

n

ii

•N

I.

U

n

u

n

ii

n

n

24 Hr.
Composite

,.

ii

M

II

II

II

TOTAL
FLOW SUSPENDED
(GPM) SOLIDS («g/l)

86.2

135.3

53.3

51.1

51.7

No Sample

93.8

68.4

33.4

49.0

22.4

Ho Sample

39.4

61.7

64.0

20.1

25.6

26.6

19.5

HEAVY METALS ANALYSIS (MILLIGRAMS /LITER)
PH

(UNITS)

7.5

7.2 •

7.3

7.2

7.4

7.6

5.5

4.3

5.5

6.1

7.0

6.3

6.5

7.0

7.5

7.1

7.1

LEAD

30.7

.63.9 )

20.0

27.0

28.7

21.8

32.0

14.9

20*4

45.0

8.4

19.3

18.0

8.1

10. 1

9.8

8.2

TOTAL
CADMIUM

3.4

5.6-

3.0 "

2.3

1.8

3.4 Y'

4.3 '

3.6

• 3.3

4.0 ^

.21

2.3 -

3.0 ''

1.6

2.1

1.2

2.2

ZINC

15.3

22.0

17.0

16.9

14.6

23.5

Cn£>
(65.*'*)

(6S.O.J

36.3

12.7

38.0

26.1

9.2

11.3

8.6

6.0



TABLE

HOW TEMP.
DATE SAMPLED (°P)

24 Hr.
8/16-17/82 Composite

8/17-18/82 "

8/18-19/82 "

8/19-20/82 "

8/20-21/82 "

8/21-22/82 "

8/22-23/82 "

8/23-24/82 "

8/26-27/82 "

8/27-28/82 "

8/30-31/82 "

8/31-9/1/82 "

TOTAL
FLOW SUSPENDED
(GPM) SOLIDS (n>8/l)

40.9

52.0

68.4

82.8

3.6

66.0

80.0

30.0

22.0

7.0

36.0

No f̂lfflul?

HEAVY METALS ANALYSIS (MILLIGRAMS/LITER)
PH

(UNITS)

6.4

7.3

7.5

7.5

•- 6.7

5.2

5.9

5.0

8.7

7.1

6.7

LEAD

16.0

9.6

14.0

11. 0

15.6

23.1

42.1

33.2

1.8

1.9

22.0

TOTAL
CADMIUM

2.6

2.1

1.4

0.9 '

8.2

1.9

2.3

2.1

3.1

1.5

1.5

ZINC

37.7

20.0

19.0

17.0

38.5

60.1

53.0

/59.0)

31.7

20.1

39.0



TABL,E^n:

DATE

6/21-22/82

6/22-23/82

. 6/23-24/82

6/24-25/82

6/25-26/82

6/26-27/82

6/27-28/82

6/28-29/82

6/29-30/82

6/30/82

•"7/1-2/82 "

7/2-3/82

7/3-4/82

7/4^5/82

7/5-6/82

7/6-7/82

7/7-8/82

7/8-9/82

PLANT WATER AFTER THE REACTOR CLARIFIER IN

TOTAL
HOW TEMP. FLOW SUSPENDED

SAMPLED (°F) (GPM) SOLIDS (mg/1)
24 Hr.

Composite 14.5

" No Sample

M ii ti

ti it ii

ii ii M

M II M

II II II

6.3

" 4.3

. 7.3
--- — -ii ••- .--.-..—--- -.-..-... ..„.- -.̂ .-̂ ~ - - --

11.7

8.1

" No Sample

40.

. " 23.8

21.4

3.1

THE WATER

24 HR.
COMPOSITE

8.5

7.1

7.6

8.0

"9T4

7.6

8.4

8.1

7.9

8.0

, .7.9

TREATMENT PLANT (AFTER

pH (UNITS)
AVERAGE FROM HOURLY
FIELD OPERATIONS

8.7

9.3

9.1

9.0

9.8

9.6

9.0

9.0

" 9.1

9.3

9.3

LIME AN

HEAVY

LEAD

1.97

.82-

.84

.95

.11

.80

1.6

2.8

1.9

.59

2.4

ID SETTLE)

METALS ANALYSIS
TOTAL

CADMIUM

.18

.09

.13

.10

.02

.20

.40

.55

.28

.44

.70 .

(rng/l)

ZINC

1.5

.58

.59

.67

.11

.79

.85

: • 2 . 2

1.9

..9

1.8



TABLE^I

HOW TEMP .
DATE SAMPLED (°F)

24 llr.
7/9-10/82 Composite

7/10-11/82

7/11-12/82

7/12-13/82

7/13-14/82

7/14-15/82

7/15-16/82

7/19-20/82

7/20-21/62

. 7/21-22/82 "

7/22-23/82

7/29/82 . .. •

7/30-31/82

8/5-6/82

8/6-7/82

. 8/9-10/82

8/10-11/82

8/11-12/82

8/13-14/82

8/16-17/82

TOTAL
FLOW SUSPENDED
(GPM) SOLIDS(mR/l)

27.4

10.6

7.2

2.7

No Sample

12.8

13.0

23.2

22.8

35.1

4.9

No Sample

35.9

10.8

31.0

7.1

23.7

7.8

13.9

No Sample

24 MR.
COMPOSITE

8.2

7.7

8.2

7.6

8.3

7.6

6.9

6.5

6.9

6.9

7.7

8.0

7.5

8.0

9.2

8.6

7.1

pll (UNITS)
AVERAGE FROM HOURLY
FIELD OPERATIONS

9.5

9.3

9.4

9.3

9.1

9.1

8.6

8.3

8.7'

8.9

9.7

9.9

9.7

10.1

10.0

10.5

HEAVY

LEAD

.31

1.6

2.5

2.4

1.1

1.5

4.1

2.7

9.0

7.0

3.7

2.5

3.8

2.1

1.8

0.6

1.7

METALS ANALYSIS
TOTAL

CADMIUM

.46 J .

.70

.37

.38 '

.53

.90 ,

• 2.0 '

2.1

1.9

2.0

.2 ;

.03 •

1.0

.39

.23 i

.20 '

.45

(raR/1)

ZINC

2.5

1.3

1.4

1.3

1.0

1.4

11.6

33.0

31.0

11.9

10.4

2.5

4.1

2.6

1.8

1.0

2.0



TABLE II

HOW TEMP.
DATE SAMPLED (°F)

24 Hr.
8/17-18/82 Composite

8/18-19/82

8/19-20/82

8/20-21/82 "

8/21-22/82

8/22-23/82

8/23-24/82

8/26-27/82

8/27-28/82

8/30-31/82

8/31-9/1/82

TOTAL
FLOW SUSPENDED
(GPM) SOLIDS (mg/1)

No Sample

28.6

30.8

8.0.

54.0

25.0

17.0

6.0

< 2.0

24.0

No Sample

24 HR.
COMPOSITE

7.9

8.5

, 7.4

8.7

8.9

8.6

8.2

7.3

7.5

pll (UNITS)
AVERAGE FROM HOURLY
FIELD OPERATIONS

9.6

9.9

9.8

9.6

10.0

9.8

10.0

9.5

9.6

HEAVY

' LEAD

2.1

2.4

2.8

8.5

4.8

11.3

0.27

5.6

3.7

METALS ANALYSIS
TOTAL

CADMIUM

.28 '

.11

1.4

0.9

.67

1.2

.36

.86

.45 ,

(mg/1)

ZINC

3.1

2.6

5.0

25.4

6.6

35.0

3.7

0.79

4.4.



TABLE/

DATE

7/9-10/82

7/10-11/82

7/11-12/82

7/12-13/82

7/13-14/82

7/14-15/82

7/15-16/82

7/19-20/82

7/20-21/82

7/21-22/82

7/22-23/82

7/29/82

7/30-31/82

8/5-6/82

8/6-7/82

8/9-10/82

8/10-11/82

8/11-12/82

8/13-14/82

HOW TEMP.
SAMPLED (°F)
24 Hr.

Composite

ii

ii

H

"

if

n

ii

n

n

n

n
. 24 Hr _ — -— - — —- --•- •.•»--~Ill-»

Composite

it

it

ii

.1

M

"

TOTAL
PLOW SUSPENDED
(GPM) SOLIDS (ng/1)

86.2

135.3

:53.3

51.1

-51.7

No Sample

93.8

68.4

33.4

49.0

22.4

No Sample

39.4

61.7

64.0

20.1

25.6

26.6

19.5

HEAVY METALS ANALYSIS (MILLIGRAMS /LITER)
pH

(UNITS)

7.5

7.2 (

7.3

7.2

7.4

7.6

5.5

4.3

5.5

6.1

7.0

6.3

6.5

7.0

7.5

7.1

7.1

LEAD

30.7

.63.9 ")

20.0

27.0

28.7

21.8

32.0

14.9

20»4

45.0

8.4

19.3

18.0

8.1

10. 1

9.8

8.2

TOTAL
CADMIUM

3.4

5.6

3.0

2.3

1.8

3.4

4.3

3.6

3.3

4.0

.21

2.3

3.0

1.6

2.1

1.2

2.2

ZINC

15.3

22.0

17.0

16.9

14.6

23.5

Cn£>
f65.ol

U5.O

36.3

12.7

38.0

26.1

9.2

11.3

8.6

6.0



TABL

DATE

8/16-17/82

8/17-18/82

8/18-19/82

8/19-20/82

8/20-21/82

8/21-22/82

8/22-23/82

8/23-24/82

8/26-27/82

8/27-28/82

8/30-31/82

8/31-9/1/82

HOW TEMP.
SAMPLED (°F)
24 Hr.

Composite

ti

n

n

n .

it

n

n

n

it

n

. ' » . : • . :

TOTAL
PLOW SUSPENDED
(GPM) SOLIDS (nR/l)

40.9

52.0

68.4

82.8

3.6

66.0

80.0

30.0

22.0

7.0

36.0

No Rajii'QTe

PH
(UNITS)

6.4

7.3

7.5

7.5

6.7

5.2

5.9

5.0

8.7

7.1

6.7

HEAVY METALS

LEAD

16.0

9.6

14.0

11.0

15.6

23.1

42.1

33.2

1.8

1.9

22.0

ANALYSIS (MILLIGRAMS /LITER)
TOTAL

CADMIUM

2.6

2.1

1.4

0.9

8.2

1.9

2.3

2.1

3.1

1.5

1.5

ZINC

37.7

20.0

19.0

17.0

38.5

60.1

53.0

/^

31.7

20.1

39.0



. TABI-ft
HOW . TEMP .

DATE SAMPLED (°F)
24 Ilr.

7/9-10/82 Composite

7/10-11/82 • . . " •

7/11-12/82

7/12-13/82 "

7/13-14/82

7/14-15/82

7/15-16/82

7/19-20/82

7/20-21/82 "

7/21-22/82

7/22-23/82

7/29/82

7/30-31/82

8/5-6/82

8/6-7/82

JJ/9-10/82

8/10-11/82

8/11-12/82 "

8/13-14/82

8/16-17/82

TOTAL
FLOW SUSPENDED
(GPM) SOLIDS(mR/l)

27.4

10.6

7.2

2.7

No Sample

12.8 .

13.0

23.2

22.8

'• 35.1

4.9

No Sample

35.9

10.8

31.0

7.1

23.7

7.8

: 13.9

No Sample

24 HR.
COMPOSITE

8.2

7.7

8.2

7.6

8.3

7.6

6.9

6.5

6.9

6.9

7.7

8.0

7.5

8.0

9.2

8.6

7.1

pll (UNITS)
AVERAGE FROM HOURLY
FIELD OPERATIONS

9.5

9.3

9.4

9.3

9.1

9.1

8.6

8.3

8.7

8.9

9.7

9.9

9.7

10.1

10.0

10.5

HEAVY

LEAD

.31

1.6

2.5

2,4

1.1

1.5

4.1

2.7

9.0

7.0

3.7

2.5

3.8

2.1

1.8

. 0.6

1.7

METALS ANALYSIS
TOTAL

CADMIUM

.46

.70

.37

.38

.53

.90

2.0

2.1

1.9

2.0

.2

.03

1.0

.39

.23

.20

.45

(lUR/l)

ZINC

2.5

1.3

1.4

1.3

1.0

1.4

11.6

33.0

31.0

11.9

10.4

2.5

4.1

2.6

1.8

,1.0

2.0



TABLE II

HOW TEMP. FLOW
DATE SAMPLED (°F) (GPM)

24 Hr.
8/17-18/82 Composite

8/18-19/82 , "

8/19-20/82

8/20-21/82 »

8/21-22/82

8/22-23/82

8/23-24/82

8/26-27/82

8/27-28/82

8/30-31/82

8/31-9/1/82

TOTAL
SUSPENDED
SOLIDS (niR/1)

No Sample

28.6

30.8

8.0

54.0

25.0

17.0

6.0

<: 2.0
24 . 0

No Sample

pi! (UNITS)
24 HR.
COMPOSITE

7.9

8.5

7.4

8.7

8.9

8.6

8.2

7.3

7.5

AVERAGE FROM HOURLY
FIELD OPERATIONS

9.6

9.9

9.8

9.6

10.0

9.8

10.0

9.5

9.6

HEAVY METALS ANALYSIS (rag/1)

LEAD

2.1

2.4

2.8-

8.5

4.8

1L*3

0.27

5. .6

3. -7

TOTAL
CADMIUM

.28

.11.

1.4 .

0.9

.67

1.2

.36

.86

.45

ZINC

3.1

2.6

.5,0 .

25.4

6.6

35.0

3.7

0.79

4.4



TABLE IA

HOW TEMP .
DATE SAMPLED (°F)

24 Ilr.
9/1-2/82 Composite

9/2-3/82

9/3-4/82

9/7-8/82

9/9-10/82

9/10-11/82

9/13-14/82

9/14-15/82

9/15-16/82

9/17-18/82

9/18-19/82

9/19-20/82

9/20-21/82

9/21-22/82

9/22-23/82

9/27-28/82

9/28-29/82

9/30-10/1/82

PLANT INFLUENT INTO

TOTAL
FLOW SUSPENDED
(GPM) SOLIDS (mg/1)

236

9

.._

100

55

70

30

30

41

50

9

84

60

269

136

40

85

50

THE WATER TREATMENT PLANT

.pH (UNITS)
24 HR. AVERAGE FROM HOURLY
COMPOSITE FIELD OPERATIONS

7.4

6.2

7.1

6.2 .

7.3

7.4

7.3

7.2

7.0

7.5

7.1

7.3

7.0

7.4

7.5

7.5

7.7

HEAVY

LEAD

. 40.0

10.8

39.0

24.1

24.0

18.3

20.1

26.6

^66.2'

33.1

16.8

20.6

18.0

47.0

22.0

23.8

20.1

22.5

METALS ANALYSIS
TOTAL

CADMIUM

2.5 '

2.7 .'

' 5.0 ^

1.9

1.6

0.9 ''

1 . 2 '

3.6 (

':) -5.7 '•'<.•. •/'
2.8 v

1.6 -'

1.4 /

1.7

3.4

32.0

3.8

3.6

3.4

(mg/1) .

ZINC

30.0

33.7

(21^

34.6

26.9

20.6

25.8

25.1

53.7

32.1

15.7

14.7

11.0

36.0

15.0

26.1

17.0

16.3



TABLE IA

DATE

10/8-9/82

10/11-12/82

10/20-21/82

11/2-3/82

11/9-10/82

11/16-17/82

HOW TEMP . FLOW
SAMPLED (°F) (GPM)
24 Hr.

Composite

it

it

it

ii

it

TOTAL
SUSPENDED
SOLIDS (mg/1)

39

192

100

200

142

19

pjl (UNITS)
24 HR. AVERAGE FROM HOURLY
COMPOSITE FIELD OPERATIONS

6.7

7.1 .

7.4

6.8

7.3

6.6

.HEAVY

LEAD

21.7

40.0

24.2

31.0

24.0

29.6

METALS ANALYSIS
TOTAL

CADMIUM

1.5 •'

1.8 "'

3.7 r

3.7

2.1

o;3

(mR/1)

ZINC

64.8

39.0

57.9

39.0

26.0

10.7



TABLE IIA

PLANT WATER AFTER THE REACTOR CLARIFIER IN THE WATER TREATMENT PLANT (AFTER LIME AND SETTLE)

HOW
DATE SAMPLED

24 Ilr.
9/1-2/82 Composite

9/2-3/82

9/3-4/82

9/7-8/82

9/9-10/82

9/10-11/82

9/13-14/82

9/14-15/82

9/15-16/82 "

9/17-18/82

9/18-19/82

9/19-20/82

9/20-21/82

9/21-22/82

9/22-23/82

9/27-28/82

9/28-29/82

9/30-10/1/82 "

TOTAL
TEMP . FLOW SUSPENDED
(°F) (GPM) SOLIDS (mg/l)

21

2

70

20

22

30

15

23

4

15

2

17

12

16

32

20

20

20

24 HR.
COMPOSITE

7.3

7.3

6.8

7.3

7.3

7.7

7.7

8.5

;8.4

8.0

8.0

7.5

7.9

7.7

8.7

7.8

8.1

__

pH (UNITS)
AVERAGE FROM HOURLY
FIELD OPERATIONS

9.6

. 9.2

9.0

9.6

10.5

9.9

10.3

9.9

10.0

9.7

10.3

9.9

9.5

9.5

10.2

9.0

9.5

v~ »

HEAVY

LEAD

2 .9

0.7

10.8

2.7

5.3

7.9

8.2

5,8

6.6

5.8

7.1

7.0

9.4

16-.0

0.-2

1.4

6.5

3.2

METALS ANALYSIS
TOTAL

CADMIUM

0.2

0.5

2.8

0.5

0.6

0.4

0.4

0.:4

0.7

0.4

0.3

1.4

0.6

0.6

0.3

0.5

0.5

0.6

(mg/1)

ZINC

2.5

3..0

16.6

5.3

3.7

4.7

5.3

2.2

3.7

1.8

0.6

4.2

2.1

3.1

0.3

2.4

0.4

0.5



PLANT'DISCHARGE FROM WATER TREATMENT PLANT,

SAMPLING OUTFALL 001 (AFTER LIME, SETTLE, AND FILTER)

1.

2.

3.
4.

5.

6.
7.
8.
9.
10.

11.
12.
13.
14.

15.
16.
17.

13.

19.
20.

21.
22.

23.
24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

Lead

.01

.04

.05

.05

.06

.07

.07

.08

.08

.09

.10

.10

.10

.10

.1C

.11

.11

.11

.12

.12

.12

.13

.13

.13

.15

.16

.16

.16

.17

.17

.17

.17

.17

.18

.18

.19

Cadmium

:oi
.01

.. .01 .
.01

.02

.02 ;

.02
,02
.02
.02

-.02
.02
.02
.02

.03

.03

.03

.03 ,

.03

.03 :

.03 :

.03

.03

.04

.04

.04

.04

.04
.. .05

.05

.05 .

.05 ;

.05

.05

.05 '

.05

Zinc

.02

.04

.04

.05

.05

.05

.06

.06

.08

.08.

.08

.08

.08

.08

.09

.09

.09

.09

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.11

.11

.11

.11

.12

.13

.13

.13

37.

38.

39.
. 40.

41-.
42.
43.
44.
45.
46.

' 47.

48.

49.
50.

51.
52.

53.
54.

55.
56.
57.
58.

• 59.
60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71."

72.

Lead

.19

•!9
,"..19

.19

.19

.19

.20

.20

.20

.20

.20

.20

.21

.22

.23

.25

.27

.29

, .31

.32

.33

.34

.34

.37

.37

.40
-40
.42
.44
.45
.55
.66"
.68

1.1
1.3

1.8

Cadmium

.05

.06

.07

.08

.08 -

.08

.09

.09

.10

.10

.11

.11

.12

.12

.12

.13

.14

.14

.14

.14

.15

.15

.18

.20

.22

.24

.24

.34

.40

.90

.90
1.0
1.3
1.5
1.9
2.4

Zinc

.14

.15

.15

.15

.15

.15

.16

.16'

.16

.17

47.
.18

.-19
. .23

.23

.29

.32

.34

.35

.40

.45

.49

.60

.68

.69

.70
1.0

. 1/6
1.6
1-7
.1.8 .
3.3
7.8
12.5
16.0.
28.0



TABLE I

WASTEWATER TREATMENT PLANT EFFLUENT

DATE :
05/06/80
05/13/80
05/20/80
06/10/80
06/17/80
06/25/80
07/01/80
07/08/80
07/22/80
08/05/80 .
08/19/80
09/02/80
09/09/80
09/16/80
09/30/80
10/07/80.

MILLIGRAMS/LITER

•• LEAD

0.07
0.13
0.005
0.005
0.05
0.05
0.03
0.01
0.07
0.86
0.06
0.10
0.22
0.25
0.25

' 0.03
10/14/80 i 0.25 •
10/21/80 0.05

SUSPENDED SOLIDS

2
2

41 •.
49*
5
32
7
4
7

' 10
0
8
0
1
5
0
6
3

UNITS

oH

8.4
7.6
8.5
8.6
8.0
8.9
8.3
8.6
8.0
6.3
7.4
10.0
10.2
10.3
8.5
9.6
9.3
9.4

io/1::. :: 3.os , ? 8.7
11/04/80
11/12/80
.11/18/80
11/25/80
12/02/80
12/09/30
12/16/80
12/29/80
01/13/81
01/20/81
01/27/81

. MEAN

1.8*
0.03
0.25
0.10
0.25
0.10
0.05
0.03
0.50
0.08
0.10
0.14

9
2
1
27
4
5
8
5
8
5 •
11
8

10.3 '
9.1
7.5
9.0
10.3
9.3
9.4
8.9
9.4
9.0
9.2
8.9

* Value lies outside three standard deviations of
the mean based on the whole data set.



TABLE

SUMMARY OF WATER DATA FROM JANUARY 1, 1982 THRU AUGUST 12. 1982

LOCATION

Ranney Well

Outfall 001

Outfall 003

HEAVY METALS (MILLIGRAMS /LITER)
LEAD

TOTAL
0.04

0.02-0.06
0.26

0.01-1.8
0.03

0.01-0.07

DISSOLVED
0.06

0.15
0.03-0.6
0.035

CADMIUM
TOTAL
0.01
. — .

DISSOLVED
0.01
—

0.11* i 0.12*
0.01-2.4 i 0.01-2.3
0.14

0.01-0.07 | 0.01-0.03
0.14

0.01-0.03

ZINC
TOTAL
0.02

0.01-0.03
0.37*

0.06-28.0
0.016

0.01-0.02

DISSOLVED
0.035

0.03-0.04
0.66*

0.01-27.0
0.034

0.01-0.06

CALCULATION
Average
Range
Average
Range

Average
Range

*Average does not include cadmium or zinc data from July 19, 1982 thru July 22, 1982.



TABLE

AVERAGE POUNDS PER DAY DISCHARGED TO THE MISSISSIPPI RIVER FROM OUTFALL 001

LOCATION

Outfall 001

HEAVY METALS

Total

Dissolved

LEAD

1.94

1.12

CADMIUM*

1.71

1.79

ZINC*

12.14

13.11

*Analytlcal results slightly higher for dissolved heavy metals.



TABLE

WATER SAMPLING SUMMARY OF DATA (JANUARY 1, 1982 THRU AUGUST 12. 1982)

LOCATION

Mississippi River

Ranriey Well

Outfall 001

Outfall 003

AVERAGE
FEMPERATURE (°F)

87
71 - 118

lit
74*

FLOW
(GALLONS PER MINUTE)

618
8 - 900
1001

969 - 1032

pH (UNITS)
7.63

7.2 - 8.2
7.5

7.3 - 7.6
7.6

1.8 - 9.7
7.9

7.6 - 8.1

CONDUCTIVITY
(UMHOS)
450
450*
788

775 - 800
1460

1000 - 4250
781

750 - 850

CALCULATION
Average
Range

Average
Range

Average
Range

Average
Range

*0ne result only.



TABL

PLANT DISCHARGE FROM WATER TREATMENT PLANT. SAMPLING OUTFALL 001. FOR MISSOURI DEPARTMENT OP NATURAL RESOURCES
(AFTER LIME. SETTLE, AND FILTER)

PLANT STATUS
.P. Operated 4 Hrs.
.P. Down
.P. Operating
.P. Down
.P. Operated 4 Hrs.
.P. DOWN
.P. Operated 17 Hro.
.P. Down
.P. Operating
.P. Down
.P. Operating
.P. Down
.P. Operating
.P. Down
.P. Operated 12 Hrs.
.P. Down
.P. Operated 16 Hrs.
i'P. Down
.P. Operating
.P, Down
.P. Operated 18 Hrs.
. P . Down
.P. Operating
.P. Down
.P. Operating
.P. Down
.P. Operated 19 Hrs.
.P. Down
.P. Operating
.P. Down
.P. Operated 20 Hrs.
.P. Recycle
.P. Operated 18 Hrs.
tP, Recycle
.P. Operating
.P. Operated 14 Hrs.

HOW TEMP.
DATE SAMPLED ( F)

24 Hr.
6/21-22/82 Composite

6/22-23/82 "

6/23-24/82 "

6/24-25/82 "

6/25-26/82 "

6/26-27/82 "

6/27-28/82 "

6/28-29/82 "

6/29-30/82 "

6/30/82 " 96

7/1-2/82

7/2-3/82

7/3-4/82 "

7/4-5/82 "

7/5-6/82 "

7/6-7/82 "

•7/7-8/82 "

7/8-9/82 "

TOTAL
FLOW SUSPENDED
(GPM) SOLIDS (rag/1 )

840

900

840

720

780

720

720

690

540

94

600

600

660

3.0

1.6

1.0

0.9

3.0

6.5

1.5

5.0

2.1

1.0

2.1

2.7

3.2

0.4

<2.0

<2.0

3.0

1.1

HEAVY METALS ANALYSIS (MILLIGRAMS /LITER)
PH

(UNITS)

7.6

7.8

7.5

9.5

9.1

6.3

7.4

6.7

7.6

7.5

8.7

7.8

8.2

8.2

8.0

7.7

7.1

7.9

LEAD

0.07

0.19

0.19

0.22

0. 37

0.37

0.19

0.21

0.11

0.08

0.06

0.17

0.07

0.13

0.12

0.10

0.09

0.08

TOTAL
CADMIUM

.05

.08

.12

.04

.03

.02

.02

.01

.02

.02

.02

.12

.03

.03

.02

.04

.05

.03

ZINC

-.09

.12

.16

.11

.23

.19

.09

.06

.15

.10

.09

.16

.17

.13

.10

.10

.60

.15



TABLE I I IA

PLANT DISCHARGE FROM WATER TREATMENT PLANT, SAMPLING OUTFALL 001 (AFTER LIME, SETTLE, AND FILTER)

MOW TEMP .
DATE SAMPLED (°F)

24 Hr.
9/1-2/82 Composite

9/2-3/82

9/3-4/82

9/7-8/82

9/9-10/82

9/10-11/82

9/13-14/82

9/14-15/82

9/15-16/82 " • ' • ' - .

9/17-18/82

9/18-19/82

9/19-20/82

9/20-21/82

9/21-22/82

9/22-23/82

9/27^28/82

9/28-29/82

9/30-10/1/82

FLOW
(GPM)

868

783

760

823

872

792

807

781

772

840

903

931

776

771

, 723

719

737

715

TOTAL
SUSPENDED
SOLIDS (mg/1)

3.2

<2.0

8.0

10.0

5.0

10.0

5.0

<2.0

<2.0

4.0

<2.0

<2.0

<!..()

<2.0

<2.0

2.0

5.0

pH (UNITS)
24 HR. AVERAGE FROM HOURLY
COMPOSITE FIELD OPERATIONS

6.7

7.3

6.8 .

7.4

7.3

7.6

7.6

8.7.

7.4

7.6

7.9

7.4

7.4

7.4

7.9

7.9

8.3

HEAVY METALS ANALYSIS (mg/1)

LEAD

0.19

0.04

0.68

0.17

0.20

0.20

0.20

0.18

0.12

0.10

0.05

0.44

0.34

0.23

0.11

0.19

0.16

TOTAL
CADMIUM

0.03

0.04

1.90

0.18

0.14

0.08

0.09

0.01

0.02

0.05

0.03

1.00

0.34

0.14

0.05

0.14

0.14

ZINC

0.13

0.18

12.50

0.35

0.08

0.08

0.11

0.04

. 0.02

0.06

0.04

1.80

0.40

0.10

0.05

0.05

0.08



TABLE 111. A

HOW TEMP.
DATE SAMPLED (°F)

24 llr.
10/8-9/82 Composite,

10/11-12/82

10/20-21/82

11/2-3/82

11/9-10/82

11/16-17/82

FLOW
(GPM)

757

908

664

616

628

666

TOTAL
SUSPENDED
SOLIDS (iii£/l)

<2.()

<2.«)

2.0

4.0

2.0

<2.0

pH (UNITS)
24 HR. AVERAGE FROM HOURLY
COMPOSITE FIELD OPERATIONS

7.5

9.0

8.0

7.4

9.0

7.4

HEAVY METALS ANALYSIS (mg/1)

LEAD

0.66

1.30

0.19

0.10

0.17

0.40

TOTAL
CADMIUM

0.02

0.01

0.15

0.05

0.05

0.10

ZINC

0.34

0.10

0.16

0.08

0.05

0.68
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ST. JOE LEAD COMPANY
Smelting Division

Herculaneum, Missouri 63048

To: Duane DeClue November 2, 1982

From: James M., Lanzafame

Subject: Report of Biweekly Inspection of Plant Water Circuit Components

On November 1, 1982, Dan Vornberg, Duane DeClue, and I made a plant water
inspection tour. Our first and probably most important stop was the flux
building pump. At 9:15 a.m., the pump was functioning in a proper manner with
a rate of approximately 530 gpm.

Prior to meeting Dan and Duane, I had checked the Steven's flow meter at
Outfall 002 weir. The Steven's strip chart indicated that there had been a
discharge from Outfall 002 during the period from 4:00 p.m. Sunday to 8:00 a.m.
Monday. Later Monday afternoon, John Bonner explained to me that one of the
switches controlling the 0-500 gpm circuit of the pump had been turned off.
The 500-1000 gpm circuit was dependent on the 0-500 gpm circuit being in the
"On" position. He also informed me that this interdependence of circuits has
been corrected. The pump will now operate.either in the 0-500 or 500-1000 gpia
range independent of the other circuit. .. " '

We then inspected our Outfalls 001, 002, and 003 to the river. Outfalls
002 and 003 were functioning .in a normal manner. It was noted that several
possible problems exist within close proximity to Outfall 001. They are as
follows:

1. West of Outfall 001, there appears to be matte stored on concrete
without .proper:drainage.

2. East of Outfall 001̂  there is some material that seems to have .
originated from the dross furnace rebuild, contaminated bricks
and dross furnace slag.

3. East southeast of Outfall 001, there is a large pile of Outfall
002 lake mud waiting for recycle, without proper drainage.

4. East of Outfall 001 are three electrical transformers. They are
located very near Outfall 001 and the Mississippi River.

5. Several "oil" drums were observed to the south of Outfall 001.

All of the above items contribute to a negative appearance.

Outfalls A and B were not discharging. Dan questioned the absence of the
lime rock in the first two chambers of the sump located east of the refinery
parking lot. Tom Johnston does not feel that lime rock in this area is a high-
priority item.

The acid plant, lime pit seemed to be fully operational. We will have to
become more familiar with, the pumping systems.before evaluating this area.
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Nos. 2 and 3 baghouse washing pit was overflowing to the industrial drain
rather than being pumped to the sinter plant thickener circuit.

The old sinter plant thickener had a rather large flow of plant water to the
overflow. We couldn't see any apparent need for this extra water flow. Dan
said that he would try to find out the reason(s) for this flow.

The automatic valve from the Ranney Well was operating normally.

The make-up valve from the acid plant was closed while we were at the cold
wat er pond .

On our way to the wast ewater treatment plant, we inspected the T-valve that
splits the flow to the river or to the cold water pond. Recent work at the valve
showed that the line going to the cold water pond had been sealed.

Everything seemed 'to be functioning properly at the wastewater treatment
plant (WWTP) .

Attachment I is the form used for plant water . inspections.

/^Environmental Technician

JML/bb

cc: D. L. Vornberg



ATTAC
PLANT WATER :'ION. NOVEMBER 1. 1982

.OCATTOTT

>utfalls A and B

TD 2&3 Baghouse
/ash Water Pit

if.': • • • • • - . . . •
1" '

fiefinerv Punro

p lux Building Pump

'ross Plant Sanitary Pura

) verfiow Standpipe

Ioolin/r Tower

ft'ft.n+; 'PiTTTTftoe Pump Sta.

' old Water Pond Valve
from WWTP

General WWTP Conditions,
Lime Silo. RC, ETC

Outfall 001

Outfall 002

Outfall 003
.... . .

TTMK

9:40

9:41

RATTSTPAnTOPTT.Y

X

X

• " X

X

530 gpm

X

X

X

X

?

X

X .

1" 6 gpm

7V 365 £pm

TTTTRATTRTJ'AfiTnRTT.Y

X

?

REPAIR
CONTAOT RTW™AT. nniwnroTR

'" • • • • • • - • •"-• • - • - ' • - - • • -

Down

Valve has been modified to make delivery of
water to pond Impossible.

Has some minor appearance problems; transforme
dross furnace debris, barrels, matte on undrai
ed storage pad.

High flow of plant water through old sinter
T-,1in»- t-V^ ̂ Vr>" or- T.TV.TrO



ST. JOE LEAD COMPANY
LJASTE WATER TREATMENT PLANT
6 Inch Parshall Flume Capacity

12/13/78
A E S

FLOW HEAD

' r - ' (Inch)
(Min.)

100 2.9i» = 2 29/32

200 ' "k. 55 = ^ 17/32

300 .5.88 = 5 7/8

AOO 7. 06 = 8 1/16

500 B.13 = 8 1/8

600 9.13 = 9 1/8

700 10.1. = 10 1/16

800 10.09 = 10 15/16

850 11. V = 11 3/8



o

CO
LLJ
O

Oco

fV CO

^ §
CO

CO

CO
O

uj 8

<
CO

1.300 Herculaneum MO-0000281
, St. Joe Lead Company

November 12, 1982

Mr. Daniel L. Vornberg
Environmental Manager
St. Joe Lead Company
881 Main Street :

Herculaneum, Missouri 63048

Dear Mr. Vornberg:

Enclosed are copies of reports on compliance monitoring of the
effluent- discharges from outfalls 001 and 003 at the St. Joe
Lead Company. Herculaneum Smelter. Sampling was performed and
analyses initiated by Missouri Department of Natural Resources
personnel August 9 through August 12, 1982. Also enclosed are
reports on analyses of two grab samples of the raw water supply
from the plant's Ranney well collected-on August 10 and August. 11.

I believe the results are self explanatory,
questi.ons, please contact me.

Sincerely, :

If you have any

Bob Zeman, P.E.
Chief, Water Enforcement and Permits
St. Louis Regional Office

BZ/jk' !

cc Central'Office, Compliance Section
Central Office, Permit Section

co
10

OO
00 O•o

CO

Christopher S. Bond Governor
Fred A. Lafser Director
St. Louis Regional Office
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LABORATORY SERVICES PROGRAM
REPORT OF SAMPLE ANALYSIS

SMJPLE NO. 82-9504

Reported to, Don Maddox, Regional Administrator

Affiliation St. Louis Regional Office_______

Date 11-1-82

Sample Description Outfal l #003 of St. Joe Lead Co. , Herculaneum,

Missouri - Non-contact HoO

Collected By John W. Davis Date 8-10-82

Affiliation: St. Louis Regional Of f i ce

Re ma r.ks 2 A hour composite_________

PARAl-STERS .;

Sulfate
PH ,, ' ;

Sp. Conductance
N. F. Residue
Cadmium, Diss.
Cadmium, Total
Copper, Diss.
Copper, Total
Iron, Diss.
Iron, Total,
Lead, Diss.
Lead, Total:
Zinc, Diss.-
Zinc, Total
Sodium, Diss.
Sodium, Total

RESULTS

180
7.2
540 -
3

1500
10
20

< 1C
10
42
43

UNITS

mg/1
units
umho/cin 25°C
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
rag/1

REtelP.KS

field
field

* Exceeded holding time/Log error

The analysis of this sample was performed in accordance with procedures
as/oTrtlined ij^the^Zatest edition of 5ta.nc'j;rd Methods for the Examination
of Water and/Was tew a ter, EPA Manual of HeU:ods for Chemical Analysis of
Water and Wastes} and/or Annual Book of AS TV Standards.

.// W J

Ja;«s H. Long, Director
^Laboratory Sendees Program

cc:" Jim Pen fo ld , WPCP

Christopher S. Bend Governor
Fred A. Lafser Director ;

Division of Environmental Guolity
Robert J. Schreiber Jr., P.E. Director
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LABORATORY SERVICES PROGRAM
REPORT OF SAMPLE ANALYSIS

SAMPLE WO. 82-9509

Reported to Don Maddox, Regional Administrator Date 10-21-82
Affiliation St. Louis Regional Off ice

Sample Description Outfall 001 St. Joe Lead Process wastewater plant

ef f luen t - 24~ hr. comp.

Collected By John Davis____• --

Affiliation St. Louis Regional O f f i c e

Remarks

Date 3-11-82

PARA.'-ETERS

Sulfate
pH
Sp. Conductance
N, F. Residue
Cadmium, Diss.
Cadmium, Total
Copper, Diss.
Copper, Total
Iron, Diss.
Iron, Total
Lead, Diss.
Lead, Total
Zinc, Diss.
Zinc, Total
Sodium, Diss.
Sodium, Total

RESULTS

590
9 .7
1500

< 1
4
20
5

<5
<20

40
160
3 SO

<10-
100
96
98

UNITS

mg/1
units
umho/cm 25
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
mg/1

field
field
*

* Exceeded holding time/Log error

The analysis of this sample was performed in accordance with procedures
as /fiT&lined in the^l^.test^-^dition of Standard Methods for the Examination

f Vethods_ for Chemical Analysis of
Standards.

off f/atdr and h'astew^ter/ EBA Manual of A'etfroi
^/<ater and Wastes,', jfnd/pr Annual Book of ASTM,i>

//. Long, Directoi:
Laboratory Services Proaran

cc: Jim Penfold, WPCP

Christopher S. Bond Governor
Fred A. Lafser Director

Division of Environmental Quality
Robert J. Schreiber Jr., P.E, Director
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Reported to

Affiliation

REPORT OF SA/IPLE ANALYSIS lO/i'^f''^/ i'^ [' ? ? R"

SAMPLE NO. 82-9508 001 1 '.:• J98>!

S I t~~> /~\
„-.. ..^-^-.v, .~0 —— ..-- ..«...^.._.,^^-^-. iy^uc 10-iT2!O?2

St. Louis Regional Of f i c e

Sample Description Plant intake of well water - grab
CO
LLJ ^
U CN

2O^ u5

Collected by

Affiliation
Remarks -.

John Davis Date 8-11-82

St. Louis Regional Office

O
CO ~
LUo: o,, Q

tO•o

ointo

< *za
C
O

o:

O

LLJ
TJ
CO

o_: 5
<C 2
CL 2
LLJ o
Qo

^80 02

O (

PAR.'u-ZTER ' -

Sulfate
pH
Sp. Conductance
Temperature
N. F. Residue
Cadmium, Diss.
Cadmium, Total
Copper, Diss.
Copper, Total
Iron, Diss.
Iron, Total
Lead, Diss.
Lead, Total
Zinc, Diss.
Zinc, Total
Sodiur., Diss.
So'diu.-;, Total

RESULTS

183
7.2
680
22
3

<2
<2
<5.
<5

1900
2300
10
6

<10 '
10
42 •-
43

UNITS

mg/I
units
umho/cm 25 C
°C
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
us /I
nis/1

field
field
field

* Exceeded holding time/Log error

The analysis of this sair.ple^vas performed in accordance with procedures as
cy.t±iqed in the latent e.cition of Standard Methods for the Examination of

!• fv'asteiv^ater, EPA Manual of- A'e tl:ods for Cherical Analysis of Hate*
, ar.d/.or'ttmial/Eook of AST!-!

-• /H . Long, Director. , \
Laboratory Services Pro gran. | .
Division of Envizcr.nerita.1 Quality

cc: Jim.Tenfold, UTCP

Christopher S. Bond Governor
Fred A. Lafser Director

Division of Environmentc! Quality
Robert J. Schreiber Jr., P.E. Director
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LABORATORY SERVICES PPCGRfu'1
REPORT OF SAMPLE ANALYSIS

SAt-IPLE NO. 82-95'11

''.•> OGT 1 5 1982

Reported to Don Maddox. Regional Administrator

Affiliation St. Louis Regional Office

SLRO
Date 10-12-82

Sample Description Outfall #001, St. Joe Lead, effluent from process pit

Collected by John Davis_______• ________________ Date 8-12-82
Affiliation St. Louis Regional Office

Remarks '24-hour composite Plant well intake not pumping

Sulfa te
pH
PH .
Sp. Conductance
Temperature
N. F. Residue
Cadmium, Diss.
Cadmium, Total
Copper, Diss.
Copper, Total
Iron, Diss.
I ron , ' To^al
Lead, Diss.
Lead, Total
Zinc, Diss.
Zinc, To-al
Sodium, Diss.
Sodium, Total

RESULTS

550
8.9
8.5
1200
42.5

<1
10. .
12
6

<5
<20
40
28
57 -
30
60
88
88

UHITS

mj',/1
units
units
umho/cm 25 C
°C
mg/1
ug/1
ug/1
ug/1
us/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
mg/1

REMARKS

comp. ( f ie ld)
grab (f ie ld)

(field)
grab (field)

* Exceeded holding time/log error

The analysis of this sample"was performed in accordance with procedures -as
OirflineJi in the late&t edition or Standard Methods for the Examination of
fvater and Kasteua,ferl/£pAjVanual of Methods for Chondcal Analysis of Hater

•>r -fjinual'Book of. AST?-! Standards.

W. Long, Director
Laboratory Services Prograrl
£!ivision of Envircr-enta.! (Ppality

cc: Jim Penfo id , WPCP

Christopher S. Bond Governor
Fred A. Latser Director

Division of Environmental Quality
Robert J. Schreiber Jr., P.E. Director
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TABLE I

WASTEWATER TREATMENT PLANT EFFLUENT

DATE
05/06/80
05/13/80
05/20/80
06/10/80
06/17/80
06/25/80
07/01/80
07/08/80
07/22/80
08/05/80
08/19/80_
09/02/80
09/09/80 _J
09/l6/80_j
09/30/80
10/07/80
10/14/80
10/21/80_J
10/28/80
11/04/80
11/12/80
11/18/80
II/25/SO
12/02/80
12/09/80
12/16/80
12/29/80
01/13/81
01/20/81
01/27/81

MEAT!

MILLIGRAMS/LITER

LEAD

0.07
0.13
0.005
0.005
0.05
0.05
0.03
0.01
0.07
0.86
0.06
0..10
0.22
0.25
0.25
0.03
0.25
0.05
0.08
1 . 8*
0.03
0.25
0.10
0.25
0.10
0.05
0.03
0.50
0.08
0.10
0.14

SUSPENDED SOLIDS

2
2
41
49*
5
32
7
4
7

'10
0
8
0
1
5
0
6
3
7
9 , -
2
1

27 -
4
5 ••'•
8
5
8
5
11
8

UNITS

PH

8.4
7.6
8.5
8.6

. • 8.0
8.9
8.3
8.6
8.0
6.3
7.4
10.0
10.2
10.3
8.5
9.. 6
9.3
9.4
8.7
10.3 '
9.1
7.5
9.0
10.3
9:3
9.4
8.9
9.4
9.0
9.2

8.9

•* Value lies outside three standard deviations of
the mean based on the whole data set.



ST. JOE LEAD COMPANY
Smelt ing Division

Hcrculanci im. Missouri 63048

To: Duane DeClue . November 15, 1982

From: James M. Lanzafarae

Subject: Report of Biweekly Inspection of Plant Water Circuit Components

On November 15, 1982, I made my biweekly plant water inspection. I will cover
only the points that are in need of attention. Attachment 1 is an expanded check
list of the areas covered. .

The Dross Furnace sanitary lift pump is not operating. I reported this con-
dition to the Maintenance Department two weeks ago. Some work has been done on
the pump; however, it is still not functioning.

The drainage ditch that used to carry the flows from "A" and "B" contained a
considerable amount of oil, although "A" and "B" pipes were, absolutely dry. It
was noted, however, that the city's storrowater pipe was flowing into the drainage
ditch during roy inspection. The pump located 'at the southeast corner of the
Strip Mill Parking Lot is functioning properly.

At the time I made ray observation, we were discharging a very small amount of
water from 002 to the river. There will probably be an increase in the amount of
discharge with the arrival of decreasing temperatures (losing evaporation effect).

The spare flux building pump scill has not been moved to the Flux Building.
The idea of a complete spare pump to be stored in the Flux Pump Building with
the overhead crane was a central argument, with the 'state, concerning our cut-off
of 002 's flow. It would not help our credibility if the pump was not in the Flux
Pump Building on the morning of November 18, 1982, the day of the USEPA and MoDNR
tour.

•

JML/bb

Attachment

cc: D. L. Vornberr,



PLANT

Ml I Al. | li-ir.H I I

TTI^fc I lull. II I i II

LOCATION

Acid_ Plan-fc Lime Pit

Xitfalls A and B

'Jo 2&3 Baghouse
••/ash Water Pit

:ief inery Purnn

:"lux Building Pump

Jross Plant Sanitary Pum

.>verflow Standr>iT>e

:.oolin/z. Tower

;,last Furnace Pump fata.

'old Water Pond Valve
Tom V/WTP

'eneral WWTP Conditions,
.•ime Silo. RC. ETC

•utfall 001

.-lit fall 002

-utfall 003

inter Plant Thii:kt:iHT •

TIME

9:51

9:04

9:53

10:19

.10:25

, 10:30

10:23

10:25

1.0:32

10:06

9:16

9:37

9:28

9:40

SATTRFAnTORTLY

X

X

X

- X

X 475 Rpm

X

X

V

X

v

X

X

TmSATTR^AnTORTT.Y

, •

X

• X . •

X

REPAIR
CONTACT

B.F. Ofc.

RRTTORAT. nOMMTTOTS

"A"and "B" pipe interiors absolutely dry.
Waterflow coming from city's stormwater pipe.
Oil present in drainage ditch.

. . . . ... - . - . , . . . .

Opened control valve a little (from between
!5 & 3/4 to 3/4 setting). Spare flux pump still
not in Flux Pump Building.

Reported pump in unsatisfactory condition two
wks ago. Broken again or never repaired?

Still out of service. , • '

Has been capped off thus preventing any dis-
charge of WWTP treated water to Cold Water
Pond.

Flow dripping over top of wooden board (have
lost evaporation effect due to cooler temps) .



ST. JOE LEAD COMPANY
Smelling Division

Herculaneum. Missouri 63048

To: Duane DeClue • December 1, 1982

From: James M. Lanzafame

Subject: Report of Biweekly Inspection of Plant Water Circuit

The plant water circuit inspection was made on November 30, 1982. I will
only cover the areas that are in need of attention.

The Vanton pump at the Acid Plant lime pit was not operating the day of the
inspection. I talked with Dan Krueger about this problem. Dan indicated that
this was indeed a problem area, so much so, that perhaps what is needed is a
new pump. . • .

The Dross Plant sanitary pump is either, still out of service or has been
repaired and is now down again. I will start a daily check to see which of the
above is the case. . . ,

The Waste Water Treatment Plant has been operating about two weeks without
the use of the forebay pH monitoring system. The instrument shop is waiting for
repair parts. The Waste Water Treatment Plant is also without a functioning
portable pH meter. The portable pH meter could not be standardized. Mark
Stites said he would talk to Monte McCue about this situation on December 1,
19S2.

We are still experiencing a slight discharge at Outfall 002 (approximately
6 gpm or less). • - .

Attachment I is an expanded check list of the areas covered.

^/Environmental

JML/bb • • ' • ; - . - - . .

Attachment ; . - ..': :

cc: D.. IS.- ̂ VoT.nberg ;r, ."..:, .



•!R™£
ACUMEN! I

PLANT WKHTMSPECTION. 11/30/82

LOCATION

Acid-Plan-t, Lime Pit

Outfalls A and B

No 2&3 Baghouse
Wash Water Pit

-.. -.-.:
Refinerv Punro

Flux Building Pump

Dross Plant Sanitary Punr

Overflow Standpipe

Blast Furnace .
Coolimr Tower

Blast Furnace Pump Sta •

Cold Water Pond Valve
Prom WWTP

General WWTP Conditions,
Lime Silo. RC. ETC

Outfall 001

OiitfaTO- pO?

Outfall 003

TIME

11:02

11:09

11:16

11:19

11:27

11:23

11:28

.11:28

11:30

11:30

9:30

8:48

9:15

8:52

SATISFACTORILY

X

X

X

X

X

X

X

X •

.<• • •

X

irMSATTSPAnTflTflLY

X

X

X

X

X

REPAIR
CONTACT OtfNRRAT. COMMRNTR

Vanton pumo in need of repair.

Absolutely dry.

• ,

540 £pm rarp

Still not operating.

Still. out of service.

••

Influent pH monitor down.

Discharging 6 gpm or less.

No discharge.



ST. JOE LEAD COMPANY
Smelting Division

Herculaneiim, Missouri 63048

To: D. L. Vornberg November 19, 1982

From: James M. Lanzafarae/D. H. DeClue

Subject: Comparison of MDNR's Results with St. Joe's Laboratory Results

From August 9 through 12, 1982, compliance monitoring was performed at
Outfalls 001 and 003 discharges to the Mississippi River, and grab samples
were obtained from the intake line from the Ranney Well, by John Davis, St.
Louis Regional Office, MDNR. We received split samples, whenever practical,
from the state's composites. The top half of Tables I, II, and III are
presentations of the state's and our laboratory's results. The state's
analyses were originally presented in micrograras/liter. I converted these
analyses from micrograras/liter to milligrams/liter.

The lower half of Tables I, II, and III are presentations of the percent
difference between the state's results and our laboratory's results. Due to
the differences in analytical equipment and, possibly, analytical procedures,
conclusions are difficult. However, an examination of the results show that
we were considerably higher than the state's results.

JML/DHD/bb

Attachments

cc. G. D. Haines



Milligrams/Liter

pH

Conductivity

Pb

Cu

Zn

Cd

Na

S04

TABLE I

Comparison of MDNR and St. Joe Results on August 10, 1982

Outfall 001

MDNR St. Joe

6.9 7.3

790 1450

0.030̂ --̂ -̂  0.03
0.030 :̂ -̂ -̂ 0. 03

110 83
100

690.

83

629

Outfall 003

MDNR St. Joe

Ranney Well

MDNR St. Joe

7.2

540
0.020

0.010
O. 005 ._..-—-
...... --" <0. 005
. 010

) . 010
0.002

775
0.07

0.04
0.02

0.02
o.o2

0.02
. 01

. 01
43 45

42 48

180 8.6

7.0

510

0.

0.

<0.002
<0.002

7.3

775
0.06

0.06
0.02

0.03 ...-
0.03

<0 .
<0.01

43 43
42 48

183 8.1

Total Difference _ _______ —— : — " "
_____ — - --•-—— " Dissolved Difference

oil

Conductivity

Pb

Cu

Zn • -

Cd

Na . .

S04 !

Percent Difference

+6:.'

+43% -
+60% __--—" .

...----"""+186% : „..
+512% ..,-—-" '

+233%" _,
0% ....•--""

----""+67%
0% ....--:-"

0% •
-25%

-17%

-9% 1

Between MDNR's &

+44%
+250% _______ -— ~"

.-—--""" +300%
+308% ____—— — ~

— -— - -"" +308%
+100% ___- —— -"

• ""+122%
+350% ..---""

+374%
+5% __.---"-

+14%

-95%

St. Joe's Results-

+4% !

+52%

Jî +Tl2l%~
+82% _.—---""

..--—-""" +308%
+200% _.—-—*"

.. ---""-"-+233%
+374%

•" +374%
0% _....——-

••-"""" +14%

-96% |

Example: MDNR Total Pb Result 0.100 St. Joe Total.-Pb Result 0.16

"•"log'1"0 >. "° .' '*««

St. Joe total Pb' result was 60% higher than MDNR total Pb result.



TABLE II

Comparison of MDNR and St. Joe Results on August 11, 1982

Outfall '001 Outfall 003 Ranney Well
, ' I

Milligrams/Liter MDNR St. Joe MDNR St. Joe MDNR St. Joe

6.8

1 <0.005

460

<C0.005

- "X0.005
0.010
, --""to. 010
<0.002

0.03

7.2

680
0.006

0.010
0.01 !<0.005

0.02
0.01

0.01
<0.01 „..

<0.01

<0.005

i<"0.002
<0.002

A3 ^43 43
45 42

189 192 183

7.6

800
0.02

0.01

0.01

43

0.06

0.04

45

Total Difference _._.-..-- —— — " —— ~~
.....-— — --• -"""Dissolved Difference Percent Difference Between MDNR's £.' St. Joe's Results

oK : G7- '

Conductivity ' . -7".'
; -11%

+308%
Cu

-50%

+100%

f C"

+18%
+512% ... . -— -" ' +233% ~~~'

"+512K - +500%
+104% ! +104%

+308% i --•• " +104%

Cd

0% 0%
+122% +11%

0% +374%
+150% +374%

2 C//<, 0%

+9% +2%

+7%

Example: MDNR's Total Pb Result 0.330 St. Joe's Total ?b Result C_. 3^

St. Joe's total Pb result was 11% lower than the MDNR's total Pb result.



TABLE III

Comparison of MDNR and St. Joe Results on August 12, 1982

Milligrams/Liter

pH

Conductivity

Pb

Cu

Zn

Cd

Na

S04

Outfall 001

MDNR

8.9

1200

O.005
0.006

0.060

550

St. Joe

8.1

1100

0.02

471

Outfall 003

MDNR St. Joe

7.2

800
<0.005

0.005
0.005

<0.002
. 002

8.1

750

0.03

0.04

42

183

Total Difference ^____
T^solved Difference

Percent Difference Between MDNR's
& St. Joe's Results

PH

Conductivity

Pb

Cu

Cd

Na

+13%

-33% -6%
-12%

+7%
+104%

+233% +104%|
+67%

+133% +344%!
+233%

+200%

-5%

-15% +13%

Example: MDNR's Total Pb Result 0.057 St. Joe's Total Pb Result 0.05

0.05 - 0.057 ; vr
0.057 . "

St. Joe's total Pb result was 12% lower than the MDNR's total Pb result



ST. JOE LEAD COMPANY
Smelting Division

Herculanenm, Missouri 63048

To: D. H. DeClue : December 15, 1982

From: G. L. Walker .

Subject: Update of Wastewater Analysis

In September, 1982, a report covering several months of wastewater raw data
was sent to James R. Berlow, USEPA. Since that time, additional data have been
generated. The new raw data (September, 1982, through November, 1982) are
presented in Tables IA, IIA, and IIIA. Table IA presents the Water Treatment
Plant's influent water analysis. Table IIA presents an analysis of the water
after lime and settle. Table IIIA presents an analysis of the water after lime,
settle, and filter.

Table II, from the original document sent to Mr. Berlow, has been included
with this information. This table has been expanded to include the average
24-hour pH. This average was determined by-averaging the hourly field operation
p H ' s . ' - - , . . • :

Environmental Technician

GLW/bb .

cc: D. L. Vornberg



TAIil.l' II

PLANT WATER AFTER THE REACTOR CLARIFIER IN THE WATER TREATMENT PLANT (AFTER LIME AND S'ETTI.K)

HOW TEMP .
DATE SAMPLED (°F)

24 Hr.
6/21-22/82 Composite

6/22-23/82

6/23-24/82

6/24-25/82

6/25-26/82

TOTAL
FLOW SUSPENDED
(GPM). SOLIDS(mg/.l)

14.5

No Sample

11 ii

ii ii

11 ii

pll. (UNITS) HEAVY METALS ANALYSIS (mg/1)
24 HR. AVERAGE FROM HOURLY TOTAL
COMPOSITE FIELD OPERATIONS LEAD CADMIUM

8.5 8.7 1.97 .18

ZINC

1.5

6/26-27/82 " " !' . .
' ' • •

6/27-28/82 " " • " . . . - '

6/28-29/82

6/29-30/82

6/30/82

7/1-2/82

7/2-3/82 "

7/3-4/82 " .

7/4-5/82 "

7/5-6/82 "

7/6-7/82

7/7-8/82

7/8-9/82

6.3

4.3

7.3

4.5

11.7

8.1

No Sample

40.

23.8

21.4

3.1

7.1 9.3 .82 .09

7.6 9.1 .84 .1.3

8.0 9.0 .95 .10

9.4 9.8 .11 .02

7.6 9.6 .80 .20

8.4 9.0 1.6 .40

8.1 9.0 2.8 .55

7.9 9.1 1.9 .28

8.0 9.3 .59 .44

7.9 9.3 2.4 .70

.58

.59

.67

.11

.79

.85

2.2

1.9

.9

1.8



HOW TEMP .
DATE SAMPLED (°F)

24 Hr.
7/9-10/82 Composite

7/10-11/82

7/11-12/82

7/12-13/82

7/13-14/82

7/14-15/82

7/15-16/82 : "

7/19-20/82

7/20-21/82

7/21-22/82 ' "

7/22-23/82

7/29/82

7/30-31/82

8/5-6/82

8/6-7/82 ..

8/9-10/82

8/10-11/82

8/11-12/82 •

8/13-14/82

8/16-̂ 82——— ̂ ________________

TOTAL
FLOVJ SUSPENDED
(GPM) SOLIDS (mg/1)

27.4

10.6

7.2

2.7

No Sample

12.8

13.0

23.2

22.8

35.1

4.9

No Sample

, 35.9

• 10.8

31.0

7.1

23.7

7.8

13.9

No Sample

24 HR.
COMPOSITE

8.2

7.7

8.2

7.6

8.3

7.6,

6.9

6.5

6.9

6.9

7 ..7 . .

8.0

7.5

8.0

9.2

8.6

7.1

pll (UNITS)
AVERAGE FROM HOURLY
FIELD OPERATIONS

9.5

9.3

9.4

9.3

9.1

9.1

8.6

8.3

8.7

8.9 .

9.7

9.9

"9.7

10.1

10.0

10.5

HEAVY

LEAD

.31

1.6

2.5

2.4

1.1

1.5

4.1

2.7

9.0

7.0

-.3.7

2.5

3.8

2.1

1.8

0.6

1.7

METALS ANALYSIS
TOTAL

CADMIUM

.46

.70

.37

.38

'.52

.'JO

2.0

2.1

1 . 9

2.0

. . . . . . . .2

.03

1.0

.39

.23

.20

.45

(rag/I)

ZINC

2.5

1.3

1.4

1.3

1.0

1.4

11.6

33.0

31.0

11.9

10.4 .

2.5

4.1

2.6

1.8

1.0

2.0



TA11L1' I T

HOW TEMP.
DATE SAMPLED (°F)

24 Hr.
8/17-18/82 Composite

8/18-19/82 ..

8/19-20/82

8/20-21/82

8/21-22/82

8/22-23/82

8/23-24/82. "

8/26-27/82 " ,

8/27-28/82 "

8/30-31/82

8/31-9/1/82

TOTAL
FLOW SUSPENDED
(GPM) SOLIDS(mg/l)

No Sample

28.6

30.8

8.0

54.0

25.0

17.0

6.0

<: 2.0
. 24.0

No Sample

24 HR.
COMPOSITE

7.9

8.5

7.4

8.7

8.9

8.6

8.2

7.3

7.5

pll (UNITS)
AVERAGE FROM HOURLY
FIELD OPERATIONS

9.6

9.9

9.8

9.6

10.0

9.8

10.0

9.5

9.6

HEAVY METALS ANALYSIS
TOTAL

LEAD CADMIUM

.2.1 . 2B

2.4 . 1. 1.

2.8 1.4

8.5 0.9

4.8 ,67

11.3 1.2

0.27 .36

5.6 .96

3.7 .45

(mg/1)

ZINC

3.1

2.6

5.0

25.4

6.6

35.0

3.7

0.79

4.4



TABLE IA

HOW TEMP .
DATE SAMPLED (°F)

24 Hr.
9/1-2/82 Composite

9/2-3/82

9/3-4/82

9/7-8/82

9/9-10/82

9/10-11/82 " . '

9/13-14/82

9/14-15/82

9/15-16/82

9/17-18/82

9/18-19/82

9/19-20/82 • • • , . - .

9/20-21/82

9/21-22/82 " .

9/22-23/82

9/27-28/82

9/28-29/82

9/30-10/1/82

PLANT INFLUENT INTO

TOTAL
FLOW SUSPENDED
(GPM) SOLIDS (mg/1)

236

9

100

55

70

30

30

41

50

9

. . ... -g^

.60

269

136

40

85

50

THE WAT Ell TREATMENT PLANT

pll (UNITS)
24-HR. AVERAGE FROM HOURLY
COMPOSITE FIELD OPERATIONS

7.4

6.2

7.1

6.2

7.3

7.4

7.3

7.2

7.0

7.5

7.1 '

7.3

7.0

7.4

7.5

7.5

7.7

HEAVY

LEAD

40.0

10.8

39.0

24.1

24.0

18.3

20.1

26.6

66.2

33.1

16.8

20.6

18.0

47.0

22.0

23.8

20.1

22.5

METALS ANALYSIS
TOTAL

CADMIUM

2.5

2.7

5.0

1.9

,1 . 6

0.9.

1.2

!3 . f>

5.7

2.8

1.6

J..4

1 . 7

: '3.4* • .
32.0

3.8

3.6

3.4

(mg/1)
f

ZINC

30.0

33.7

21.2

34.6

26.9

20.6

25.8

25.1

53.7

32.1

15.7

"14". 7

11.0

36.0

15.0

26.1

17.0

16.3



TABU'. IA

DATE

TOTAL
HOW TEMP. FLOW SUSPENDED

SAMPLED (°F) (GPM) SOLIDS(mg/1)

pll (UNITS) HEAVY METALS ANALYSIS (mg/1)
24 HR.
COMPOSITE

AVERAGE FROM HOURLY
FIELD OPERATIONS

TOTAL
LEAD CADMIUM ZINC

10/8-9/82
24 Hr.

Composite

10/11-12/82

10/20-21/82

39 6.7

192 7.1

100 7.4

21.7

40.0

24.2 3.7

64.8

39.0

57.9

11/2-3/82

11/9-10/82

11/16-17/82

200

142

19

6.8

7.3

6.6

31.0 3.7

24.0

29.6 0.3

39.0

26.0

10.7



TAULE 11A

PLANT WATER AFTER THE REACTOR CLARIFIER IN

HOW TEMP . FLOW
DATE SAMPLED (°F) (GPM)

24 Hr.
9/1-2/82 Composite

n / 9 o / o O "

9/3-4/82

Q / T O / Q O "

9/9-10/82 : "

9/10-11/82 "

9/13-14/82

9/14-15/82

9/15-16/82

9/17-18/82

9/18-19/82

9/19-20/82 • • • ' • •

9/20-21/82 "

9/21-22/82 "

9/22-23/82

9/27-28/82

9/28-29/82

9/30-1071/82

TOTAL .
SUSPENDED
SOLIDS (nig/1)

21

2

70

; 20

•22

30

15

23

4

15

2

17

12

16

32

20

20

20

THE WAT

24 UK.
COMPOS I

7.3

7.3

6.H

7.3

• 7.3

7.7

7.7

8.5

8.4

8.0

8.0

7.5

.7.9

7.7

8.7

7.8

8.1

ER TREATMENT PLANT (AFTER

pll (UNITS)
AVERAGE FROM HOURLY

TE I-'IKI.D OPERATIONS

9.6

9.2

9.0

9.6

10.5.

9.9

10.3

9.9

10.0

9.7

10.3

9.9

9.5

9.5

10.2

9.0

9.5

LIME AN

HEAVY

LEAD

2.9

0.7

10.8

2.7

5.3

7.9

8.2

5.8

6.6

5.8

7.1

7.0

9.4

16.0

0.2

1.4

6.5

3.2

;D SETTLE)

METALS ANALYSIS
TOTAL

CADMIUM

0.1!

0. ')

2.t:

0. 'i

<).(>•'

0.4 .

0.4

0 . 4

0.7

0.4

0.3

1 .4

0.6

0.6

0.3

0.5

().:>

o.r.

(mg/l)

ZINC

2.5

3.0

16.6

5.3

3.7

4.7

5.3

2.2

3.7

1.8

.. 0.6.

4.2

2.1

3.1

0.3

2.4

0.4

0.5



TABU' II.A

DATE

TOTAL
HOW TEMP. FLOW SUSPENDED

SAMPLED (°F) (GPM) SOLIDS(mg/1)
24 HR.
COMPOSITE

pll (UNITS) HEAVY METALS ANALYSIS (mg/1)
AVERAGE FROM HOURLY
FIELD,OPERATIONS

TOTAL
LEAD CADMIUM ZINC

10/8-9/82
24 Hr.

Composite 5.5 9.1 4.3 1.9

10/11-12/82

10/20-21/82

5.6 3.0

8.4 8.9 2.3 0.37 3.5

11/2-3/82

11/9-10/82

11/16-17/82



TABLE lit A

PLANT. DISCHARGE FROM

HOW TEMP .
DATE SAMPLED (OF)

24 Hr.
9/1-2/82 Composite

9/2-3/82

9/3-4/82

9/7-8/82

9/9-10/82 "

9/10-11/82 " .

9/13-14/82 "

9/14-15/82

9/15-16/82

9/17-18/82

9/18-19/82

9/19-20/82

9/20-21/82 "

9/21-22/82

9/22-23/82

9/27-28/82

9/28-29/82

9/30-10/1/82

WATER TREATMENT PLANT.,

FLOW '
(GPM)

868

783

760

823

872

792

807

781

772

840

903

931

776

771

723

719

737

715

. TOTAL
SUSPENDED
SOLIDS (mg/1)

3.2

<2.0

8.0

10.0

5.0

10.0

5.0

<2.0

<2.0-

4.0

<2;0

<2.0

<1.0

<2.0

<2.0

2.0

5.0

SAMPLING OUTFALL 001 (AFTER LIME,

pll (UNITS)
24 IIR. AVF.RAGE FROM HOURLY

COMPOSITE FIELD OPERATIONS

6.7

7.3

6.8

7.4

7.3

7.6

7.6

8.7

7.4

7.6

7.9

7.4 .

7.4

7.4

7.9

7.9

8.3

SETTLE.

HEAVY

LEAD

0.19

0.04

0.68

0.17

0.20

0.20

0.20

0.18

0.12

0.10

0.05

0.44

0.34

0.23

0.11

0.19

0.16

, AND FILTER)

METALS ANALYSIS
TOTAL

CADMIUM

• (.1.0.3

0.04

l.'JO

0. 1»

0.14

0 . 08

O.U'J

0 . 0 1:

0.02

0.05

0.03

1. .00

0.34

0.14

0.05

0.14

0 . .1.4

(mg/1)

ZINC

0.13

0.18

12.50

0.35

0.08

0.08

0.11

0.04

0.02

0.06

0.04

1.80

0.40

0.10

0 . 05

____

0.05

0.08



TABLE 1IIA

DATE

TOTAL
HOW TEMP. FLOW SUSPENDED

SAMPLED (°F) (GPM) SOLIDS (ing/1)

pH (UNITS) HEAVY METALS ANALYSIS (mg/1)
2 4 HR.
COMPOSITE

AVERAGE FROM HOURLY
FIELD OPERATIONS LEAD

TOTAL
CADMIUM ZINC

10/S-9/82
24 Hr.

Composite

10/11-12/82

11/9-10/82

757 <2.0 7.5

908 <2.0 9.0

628 2.0 9.0

0.66

1.30

0.17

0.02-

10/20-2.1/82

11/2-3/82

664

616

2 .0

4 .0

8.0

7 . 4

0.19

0.10

0. 1.5

0.05

0.34

0.10

0.16

0.08

0.05

11/16-17/82 666 <2.0 7.4 0.40 0.10 0.68



ST. JOE LEAD COMPANY
Smelling Division

Herculaneum. Missouri 63048

To: Duane DeClue January 6, 1983

From: James M. Lanzafarae

Subject: Report of Biweekly Inspection of Plant Water Circuit

The plant water circuit inspection was performed on January 5, 1983. This
report will only cover the areas that are in need of attention. Attachment I
is an expanded check list of the areas covered".

I spoke to Dan Krueger concerning the Vanton pump. He informed me that
replacement of this pump.is doubtful during the.present fiscal year. Dan also
said that he would have a Work Order processed to inspect the loose cuppling .'
guard in the pump pit.

The flux pump is.continuing to blow fuses. The electrical department has
not been able to correct this problem. At present, I report the problem to
John Bonner, who,in turn, calls the electricians. I will talk with John Bonner
to see if, perhaps, we can expedite this procedure.

The wastewater treatment plant continues to be without an influent pH
system (approximately six weeks)- I spoke with Gary Gerstenschlager about the
delay in the repair. He told me that, as of yet, the instrument repair person
has been unabl.e to determine the problem with the system. He did not give me
a tentative completion date. '

The .next point to be covered is our Discharge-Point 001. The wastewater
treatment plant was not operating during my inspection. I checked the overflow
pipe north of the dewater bin pump station. The wastewater treatment plant
effluent pipe that empties into the stand pipe was not flowing. The discharge
at Outfall 001 was approximately 10 gpm. My question is, do we have a similar
infiltration problem in the 001 discharge pipe as we believe we have at 002?
Also, from time to time, the proposition of zero discharge plant operations has
been proposed. We need to consider this possible "infiltration" at 001 in our
future discussions of zero discharge.



Page 2

Outfall 002's discharge has varied during December with the rising and
falling of the Mississippi River. Perhaps, what we are talking about,in this
case, is the water table. The discharge ranged from 6 to 22 gpm. Preliminary
work has been initiated at the flux building to permit access for the tele-
vision inspection of the 002 discharge pipe to Lake Ike.

/ Environmental 'Techî LÔ an

JML/bb. - ' ' ',

Attachment

cc: D. Vornberg -'

' ̂ "'*-^^~--



ATTACHMENT;
PLANT WATER INSPJ^PON, 01/05/83

•CATION

-.id. Plant Lime. Pit

itfalls A and B

• 2&3 Baghouse
|sh Water Pit

•finery Pump
fir
|..

lux Building Pump

•:oss Plant Sanitary Run

^erflow StandDine

DO 1 ins Tower

Last Furnace Pump Sta-

Did Water Pond Valve
rom WWTP

oneral WWTP Conditions,
ime Silo. RC, ETC

•utfall 001

ut. fall 002

•utfall 003

' i nt- or PI -in 1 Tli i <• l - i > i n - i

TTMR

8:43

8:34

8:49

9:10

8:53

8:55

9:02

9:02

9:02

9:02

9:02

10:29

10:31

10:35

R:
r.1

SATTSVACTOT?TT.Y

X

X

X

X

X

X

X

x •

X

TTNSATTKFACTfflm.Y

X

X

X

X

X

X

REPAIR
CONTACT

•\

John
Bonner

iii

OENTCRAT. COMMENTS
anton pump & electric mixer not operating. One
of the pumps inside shelter has loose cuppler
safety guard rubbing against cuppler.

"" .' ' • "" ' ' ' - •; ; . - . - • -

Not operating in either auto or manual. Bill
Hartsell replaced fuses. Pump back on at 9:18
a.m.

Pump has not operated since last inspection.

Down for engineering and construction modifi-
cation and/or repair.

WWTP down. Repairs being made at Dewatering
Bin purap station. Influent pH system out.
Checked on flow from WWTP at stand pipe. None
coming from WWTP pipe. Flow at 001 Weir was
10 gpra.

Flow at Weir was 13 gpm.

No disc harp e.



ST. JOE LEAD COMPANY
Smelting Division

Herculaneum, Missouri 63048

cc: TWJohnston
HLRowland
Henke/Gordon
McCue/FitzSimmons
Krueger/EAllen
MStites

To:

From:

Subject:

D. L. Vornberg Dated: November 10, 1983

J, M. Lanzafame

October Monthly WWTP Effluent and Flux Pump Condition Report

The October arithmetic averages for lead, zinc, cadmium and total suspended
solids are presented below. The average is based on 24-hour time composite
samples; e.g., 100 ml every hour for 24 hours.

Average (mg/1) Present Effluent Goals (mg/1)
Lead "x = 0.13 0.20

; Zinc x" = 0.02 . 1 . 0

Cadmium x = 0.11 0.4
Total Suspended Solids "x = <2 ' , 50

Tables I and II present detailed WWTP influent and effluent data for
October. Table III represents the grab samples obtained at 001 during October.

The continued efforts of the water treatment plant and acid plant have
again enabled.us to meet our "present effluent goals". Hopefully, this spirit
.of cooperation and concern will continue to develop especially in light of
the recent events (e.g.;, EPA's suit).

The flux pump experienced several periods of down time during the month
of October (see Table IV for more detail). The main problem seemed to be
the pump screen becoming clogged with various types 'of materials (leaves,
ear plugs, mud, small pieces of coke, etc.). These episodes seemed to coincide
with rainfall events. .Generally, the pump was cleaned and back in service
within a few hours. These pump outages contributed to less than~-l% of the
combined normal plant discharge (001 discharge plus 002 infiltration discharge).

ficer
JML/cds ; -" /

11/18/83

Attachments



TABLE .1 - M.h Unnrter

Total Metals in WWTP Influent (milligrams/liter)
—

Dissolved Metals in WWTP Influent (milligrams/liter)

Oct.

Pb

19-20 26-27

Cu

Zn

Cd

3.1

:.oor

79.8,

'68.7

3.6

3.0

1 • '< . i V

1.7

Na

Ni

SS

IDS

pH

Cond.

183
/
165

.39,

.23

120

1350

,518

J R O O

I'OO

7.7

• K i l l



TABLE 1.1 - 'it-.1

Total Metals in Outrall 001 Discharge (milligrams/liter)

Oct. 19-20

Dissolved Metals in Outfall 001 Discharge (milligrams/liter)

Pb

•75

Cu

.ooc

<.005

Zn

.053/

.013

Cd

.25

.21 . U 1.8

Na

156

170

Ni

SS

IDS

no1,

1200

6.9 8.7

Cond,

SO,
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TABLE
002 FLOW MEASUREMENT^

OcTT
FLUX PUMP CONDITION REPORT
1983

iservation
Date

10-03-83

10-04-83

10-05-83

10-06-83.

10-07-83
10-08-83
10-09-83
10-10-83
10-11-83

10-12-83

10-13-83
10-14-83
10-15-83

10-16-83
10-17-83
-\ f\ 1 Q O ")10-lO-dJ

10-19-83
10-20-83
10-21-83

10-22-83

10-23-83

10-24-83

10-25-83
10-26-83

. . 10-27-83

Observed*
Flow at
Weir. GPM

2

2

2

2
2
' )

2

2

' 2 .

, ' .

I'.'M

;."jn

5
7 •
7

. 7

Discharge**
to River
from I,ake

2
2
2

2

2

2

2

2
2~

7
2
7
2
2

22

91

42

5 i. -•

7
• 7
7
6
8

Mechanical
Plowmeter
_Qceratin#

X
X
X
X
X
X

X

X
X

X

X

X

X

X

X

Pen Off Chart
P.en Off Chart

\ *
- ' X

Flux Pump
Operable and
Func tionin/iic/GPM

X

X

X
X

X

X

X

X
7

X

X

X

X

X
Operable
by 1:1 7pm

X
X
9

X

X X

X ' X

X 1 X.._. ... .. |.
X '. • ' X

X X

.....37 ̂

7

340
340

340

500

500
7

Flux Pump
Off or
Malfunctioning:

9

Notes

-

10-12 Checked pump 8:15 p.m. Pump
discharging 340 gpm in high cycle (1000
jgpm). "Backflushed" pump several times.
! Capacity increased 'to 375 gpm in low
cycle (500 gpm). Pump cycling.
10-14 Pump screen was cleaned. No

improvement in capacity.
10-18 Pump out for service. Replaced
pump with spare. Rain storm on evening

? of 10-17-83.
10-21 "Backflushed" pump. Capacity
returned ' to "normal" 400 gpm.

410

410

375 •
*note:
**note:

Observed I Low is recorded based on a single clay snllt .observation. . .
Discharge to liver is based on analysis of Steven'a guage flow charts at 002 weir.It is assumed that flow past we
is flow out of "lake" averaged aver 2h hours.



TABLE J
002 FLOW MEASUREMENTS

:ontd.
FLUX FDMP CONDITION REPORT
1983Oct.

>servation
Date
10-28-83
10-29-83

10-30-83

10-31-83

Observed*
Flow at
VJeirr GPM

''.

?

--

Discharge**
to River
4̂ r°m Iifl-Ve

it
3

8

2

i "•
.

Mechanical
Flowmeter
Operating

X
X . ,
X

X

S
••-

Flux Pump
Operable ai

X

X

id

375

375

1

Flux Pump
Off or
Malfunctioning Notes

Rainfall .

-

r - - i

,

i . ' ' •i

j1 '
*note: Observed flow is recorded based on a single day ohift observation. , ir
«note: Discharge to Mver is based on analysis of Steven's guage flow charts at 002 weir.It is assumed that now pa

4 „ ri m.r on I: of "laVe" n.v<?rafced over ?.\\ hmirr.;.



ST. JOE LEAD COMPANY
Smelting Division

Herculaneum, Missouri 63048

To: All Water Treatment Operators Dated: November 16, 1983

From: Jim Lanzafame

Subject: Water Treatment Operations

In the past few weeks we have been attempting a trial test of sludge
recirculation. Some of•you may already have formed your ideas as to whether
sludge recirculation is beneficial or not. We are attempting to attach
some real numbers to the operations of the water treatment plant with and
without sludge recirculation. - :

I was asked to develop some operational guidelines to be used in the
future during sludge recirculation and non-recirculation. The attached.
pages (Attachment I and: II) are the current operational guidelines. I would
like to see "';h.ese juidslir.es imlessn'toO..

I will be reviewing the log-book when I pick up my samples. Your help
in these tests.in the coming weeks will be greatly appreciated.

rm*~rt Q/â Ld̂ tdsrrJL-̂

•JML/ccs.

r ̂  r nr-ion r



: . ATTACHMENT I

: SLUDGE RECIRCULATION

1) 100% recycle of settled sludge to the lime mix tank.

2) A minimum of sludge wasting to the thickener.

3) If operator determines it is necessary to waste sludge to thickener
(for example, high solids carry over from clarifier to SVG filters causing
excessive backwash, excessive torque on RC rake, etc.) by all means
waste the sludge and record the reason, the time wasting started, and
the time wasting stopped.

A) If clarifier is exceptionally .good looking or bad looking, record the
conditions at that instant (for example):

8:35 • Clarifier very clear-
sludge blanket well defined, about 4 ft. down
pumping from cold pond
Forob-," temp. 92 °F
Clarifier temp. 105°F

Follow the. above guidelines but also make use of your operating
experience.



ATTACHMENT II

NON-RECIRCULATION

1) Try not to waste the sludge that has been built up during recirculation.

2) Again, make use of your operating judgement. If the torque on the rake
has raised to let's say 50% for argument's sake, I would have to agree
that some sludge should be wasted to the thickener. Again, record the
reason, time started, and time stopped in the log book.

3) Make notes of the WWTP conditions during episodes of very good or very
bad clarifier conditions, for example:

Time ?orab,"y temp
Clarifier temp
Clarifier Condition
What pumps are running: dewater,' make-up or cycling, etc.



rare fife

SAMPLE NO.

ST. JOE MINERALS COaPCBATION
LEAD SKELTIHG DIVISION

REQUEST FOR SPECIAL ANALYSIS
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B L A C K & V E A T C H
CONSULTING ENGINEERS TEL. ( 3 1 4 1 532-794O

ST. LOUIS
1 4 1 5 ELBRIDGE PAYNE ROAD

CHESTERFIELD. MISSOURI 63O1 7

R&V Project 12709
B&V File B
February 24, 1986

Mr. Dan Vornberg
St. Joe Lead Company
881 Main Street
Herculaneum, MO 63048

Dear Mr. Vornberg:

Re: Sanitary Sewer Evaluation

Pursuant to authorization for the above noted sewer evaluation, we have
completed the field surveys and provide the following summary of that investi-
gation for your consideration:

1. Elevations were field checked for the tops and flowlines (F.L.) of seven
manholes (Nos. 5 8 - 1 1 ) and compared to record information noted on the
"as-constructed" drawings. This comparison showed:

M
M
M
M
M
M

•

»

•

•

»

»

H
H
H
H
H
H

•

•

•

•

»

•

#11
#10
'# 9
= -8
? 7
# 6

- No
- No
- F.
- Mo
;- F.
- F.

L

L
j_

change
change
. 0.06'
change
. 0.131
. 0.16'

higher

lower
higher

2.

3.

M.H. # 5 - F.L. 0.031 lower

We then attempted to visually check sewer alignments between manholes
9 & 8, 8 & 7, and 7 & 6 by "lamping" each line with a high intensity
light. None of these three lines permitted passage of the light beam.

We also smoke tested the same three reaches as noted under item 2.
tests showed the following conditions:

These

M.H. #9 ,to M.H. #8 ^ the time delay of smoke escaping from M.H.
#8 is indicative of either some blockage or possibly some verti-
cal .misalignment that traps sewage and. prevents a normal air
flow through the pipe. Such "vertical misalignment could create
a tgw .point that hoi ds liquid and flows only under siphon

M.H. '?8 to- M.H. 27 - While the smoke time delay was less than
the preceding reach, it nevertheless is quite slow and indica-
tive of some problem.

M.H. #7 to M.H. #6 - This reach of the sewer displayed the most
extreme blockage of the smoke testing. Here again, this is
indicative of some problem.



B L A C K & V E A T C H

Mr. Dan Vornberg
February 24, 1935any
Page 2

4. 'Summation: .

The testing described in the preceding was established to provide a low
cost method of evaluating the condition of the sewer line, particularly
the three reaches between M.H. #9 and M.H. #6. Based on the field
measurements and tests, the following conditions may have occurred:

(a) Elevations - The incidence of some manholes being higher and
some lower may reflect a displacement due to high overburden
loads in combination with compressive soils indigenious to an
aluvial area such as the slag pile site.

(b) Visual Check - The restriction of light through the sewer could
be indicative of three possible problems, vertical misalignment,
horizontal misalignment, or an obstruction in the line.

(c) Smoke Testing - The delays in smoke passage through the line
lends credence to the suspected problems related to the inability
to complete a visual check on any of the three reaches.

In total these three tests indicate that some unobserved problems exist in
the three lines. Due to the age of the lines, the heavy overburden and
soil type in the area, the sewers will in all likelihood continue to
experience more severe problems.

At this point in the evaluation, we have expended approximately $1,500 of the
$2,200 budgeted for this work. We could utilize the remaining amount to
perform additional smoke tests during a period of low flow when 'sewage flow
can be blocked, say 3 a.m. or 4 a.m. in the morning, or apply that amount to
TV inspection of the three lines. TV inspection will cost approximately
$1,200 to $1,500.if normal conditions for such work prevails. Normal
conditions meaning', cleaning and TV equipment can be pulled through the lines
without restriction due to joint misalignment or "sags" that retain sewage.

A copy of the field measurements is enclosed.' If you have any questions
regarding this material , please feel free to call.

Yours very truly,

'. BLACK & VEATCH

Stanley Dolecki, P.E.

cms
Enclosure
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ST. JOE LEAD COMPANY
Smelting Division

Herculaneum, Missouri 63048

April 23, 1986

Mr. Robert Zeman •
Chief Water Pollution Control
St. Louis Regional Office
Missouri Department of Natural Resources
8460 Watson Road;
Saint Louis, Missouri 63119

Re: Frist Quarter 1986 NPDES Report, MO-0000281

Dear Bob: -

Enclosed you will find the routine quarterly report for the
frist quarter:of;1986. .

Problems arose with the flux building pump which controls
the outfall 002 discharge during February and March. Mechanical
pump problems were carried over into the new year from a rushed
rebuild of the spare flux pump. Also, it became necessary to
chemically rehabilate the discharge line from the flux pump
itself. Salt loadings within the plant had critically reduced
the carrying capacity of the flux pump discharge line.

>

The warmer temperatures of late March necessitated the
start-up of the outfall 003 once through cooling water flow.

Daniel L. Vornberg
Environmental Manager



bcc: R. E. Peppers
J. M. Lanzafame
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ST. JOE LEAD COMPANY
Smelting Division

Herculaneum, Missouri 63048

Mr., Robert
C !• ' :i e f W a L e r F' o '! I . .rt i 'o r . C c r . 'I r o '\
Si,. Louis Reg ion a.'. Office
Missouri Departinent' of Iviati.ir a! f-u-r-sour ces
8460 Watson Roac! ' . • . '
Sa in t Louis, Mi

Re.; Second Ou.-.rter J.'vOo NPOifS Report , H(>-OOo0281

Dear Bob:

iEncJosed you wx I ! - f ind the •'out:!, nr nuarter] y report -for th&
o-f 19':i6,.

! " • i

•"•"•o •!:(•.-.• r-| j .;::,-- ha :- G f - ~ . . f t. h i-'' 00V .:;•:. .; r. T ~i j .';. were experiences-; :.!!...\.-
: • • , - • ! . - • . ! - ! c -; ; iy.' oL I €••••:':- ••^••.'r.\ -ns -"!..; !•..-...! 1. 1 rji. ng su.iip pu.v.p..
. - ; ' , . . • ; ; ••> • ! • . . . . :; r.; -rea^i-; : • ! • , ' • • -. ' /^ j ',.;?••..".:;•:; '.• ' C-T i.i-.t? t j ux pump have bf-;er.
ur ...... M...^;..;,.:?,., .. ' -.-iche-du .! ->'d r»p.i. ace? me • .• oi 1: h c.:. • f | , ...= -,• p;..u:\j- ?o- av^ i -naul ,
«c! -eduj eu inai ntenarn'::;? c 1 e-a; 1 1 1 u.i o--. rhe 5ump_, and the add! t i ; •<;•< of
., .-,;-:,,•;:••.-;• pump- shaft: !v o our starts n^use paf ts inventory.

:":.-.-• ( . ' . . i t c: •-, , L 0.0.v. .. i. ; • ? . " • : . . . - qoi w,.-. ^e. iu-D: ;;•-!" i. i > ":.t.:_; p. ...-.-••. ;.i,j: : r-i:, ti".--

;'•: r- ;:;- ;•••.•:•: -p " " . t h ;•. ' ."! • • ; • ! • <" • - • . • : : . . ! ' : a!::.' 1 r- -"or r ' t / v i s w , St.. •3-.^u: t: s.i i •
tr. •• !•• :i. :-. ~ i •.-. co(np:i. j ,-v.nci.- w i t T i .: r. = interim operatinq :1 en •'•;%. for
}.;•-•• and cad^i ;.:«•, anr; f :i ' n :?. '; '!. i >in •=• • . for the other mj-tal B. "!"|-i»
i i- 1 1 e :•- i i M o p ... :? r a t i n g '.!. :t- r i i. t ;=•: o f o u r p -:• r m 3. i .. a r e ;

D a : ' y Ma;:. Monthly Average

Le- d I 'otaj , pounds 1 1 .;'•!• "2,'^c-

C a dr.! I!..-..-!. T'-.v! .•:•'.!... pounds • & , ',•:'• . • "•.''/:"

I 'M. - i. nt <?r i .'i! •:1-p_erat / ng 'M;n.i.t.H a.---? a r^^ul.t of i;l-.e .r-irRpd upon
t .--.•,.•>: a L'l 3 I1 y c : -i :-;•;•: ,3 n 1 :•• at :i. o:' , j 1111 1 ~v c o-r!... ;. n&d in the st. i r;u ,. o L i on
•;-.;•• . • :<••. !•• •:; ov ^i" :. r, •:; our- uopr^.: • :..-.:.bo?r : i. 'V...
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ST. JOE LEAD COMPANY
Smelting Division

Herculaneum, Missouri 63048

October 28, 1986

Mr. Robert Zeman
Chief Water Pollution Control
St. Louis Regional Office
Missouri Department of Natural Resources
8460 Watson Road
Saint Louis, Missouri 63119

Re: Third Quarter 1986 NPDES Report, MO-0000281

Dear Bob: : •

Enclosed you will find the routine quarterly report for the
third quarter of 1986. . •

St. Joe has recently installed a new pH lime addition system
at the waste water treatment plant. The unit is undergoing
shakedown and St. Joe is gaining experience .in its operation.
The automatic unit should provide increased consistent pH
control.

St. Joe .in its continuing efforts to improve:the reliability
and capabitlity of the flux building storm water sump pump
station is about to embark on a major replacement of one of the
system's primary components. Earlier this year St. Joe entered
into a contract with a contractor specializing in the descaling
of process water lines. While this effort was somewaht
productive, it was not entirely satisfactory. Therefore, St. Joe
is currrently planning to replace the entire length of the pump's
discharge line (approximately 350 feet of 10" cast iron pipe).

The outfall 003 discharge was not restarted until the last
week of September. The last week of September also saw the river
waters rise and overflow the 003 sampling point.

—-Sincerely,

Daniel L. Vornberg
Environmental Manager



RI DEPARTMENT OF NATURAL RESOURCES
QNJWNVIRONKENTAL QUALITY
ndHpING REPORT FOR NON-MUNICIPAL HflSTEHATER-DISCHARGES

ST. JOE LEAD COMPANY, CLAYTON, MISSOURI PERMIT NO: MO-0000281
PART OF FLOUR CORPORATION, IRV1NE, CALIFORINA

•JMBER: 3.500 JEFFERSON, POINTS 001, 002, AND 003

TY NAME: LEAD SMELTING DIVISION, HERCULANEUM, MISSOURI 63048

COVERING PERIOD: 1 JULY 30 SEPTEMBER I93fi

SAMPLING TIME OF FLOH SAMPLED pH TEMP SAMPLE DATE OF TOTAL AS,TOTAL Zn,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFftTE,

DATE DAY GPM' BY TYPE ANALYSIS PPM' PPM PPM PPM PPM SOLIDS,PP PPM

1 01-Jul-B6 HHTP down during snelter trunaround "
1 02-Jul-84 HHTP down during saelter trunaround
1 03-Jul-84 HHTP down during saelter trunaround
1 04-Jul-B6 HHTP down during snelter trunaround
1 05-Jul-B6 HHTP down during saelter trunaround
1 06-Jul-86 HHTP down during saelter trunaround
1 07-Jul-B6 HHTP down during sielter trunaround ..
1 08-Jul-B6 HHTP down during saelter .trunaround . . . -
! 09-Jul-B6 HHTP down during .saelter trunaround ''-| '""'
1 10-Jul-86 HHTP down during-saelter trunaround ' '( ' _ •
l̂ k̂uI-86 HHTP down during saelter trunaround . .
l̂ aWul-86 HNTP down during saelter trunaround . '
1 13-Jul-66 Hh'TP down during saelter trunaround
1 14-Jul-86 HHTP down during saelter trunaround
! 15-Jul-B6 0000
! 16-JuI-84 0000
1 17-Jul-86 0000
i 18-Jul-B6 0000
1 19-Jul-Bfc 0000
1 20-Jul-B6 0000
1 21-Jul-8A 0000
1 22-Jul-86 0000
i 23-Jul-86 0000
1 24-Oul-84 0000
1 25-Jul-86 0000
1 26-Jul-86 0000
1 27-Jul-84 0000
1 26-Jul-Bi 0000
1 29-Jul-B6 0000
! 30-Jul-B4 0000
! 31-Jul-B4 0000
! 01-Aug-B4 0000
: 02-Aug-BA 0000
I 03-Aug-B4 0000
! 04-Aug-84 0000«g-B4 0000

g-84 0000
g-84 0000

1 OB-ftug-B4 0000

600 HTP
650 KTP
635 HTP
665 HTP
687 HTP
675 HTP
656 HTP
700 HTP
666 HTP
652 HTP
700 HTP
462 ISCO
800 WTP
800 HTP
422 EX
480 EX
372 EX
440 EX
447 EX
413 EX
430 EX
482 EX
436 EX
400 EX
446 EX

COMP 07-29-Bfc 0.0675 0.0386 0.0229 0.0953 0.007.



••$

t 09-Aug-86 0000
1 10-Aug-86 0000
1 U-Aug-86 0000
1 12-Aug-BA 0000
I 13-Aug-86 0000
1 14-Aug-Bi 0000
1 15-Aug-BA 0000
t 16-Aug-86 0000
1 17-Aug-8A 0000
I lB-Aug-86 0000
1 19-Aug-Bi 0000
1 20-Aug-B6 0000
1 21-Aug-BA 0000
1 22-Aug-86 0000

... 1 23-Aug-8A 0000
•; 1 24-Aug-8A 0000

1 25-Aug-8A 0000
1 2A-Aug-8A 0000
1 27-Aug-BA 0000
1 28-Aug-8A 0000
1 29-Aug-Bi 0000
I 30-Aug-8A 0000
1 31-Aug-8A 0000
1 01-Sep-BA 0000
1 02-Sep-8A 0000
1 03-Sep-8A 0000 -
1 04-Sep-86 0000
J 05-Sep-8A 0000
! 06-Sep-8A 0000
1 07-Sep-BA 0000
1 08-Sep-86 0000
1 09-Sep-BA 0000
1 10-Sep-BA 0000
1 ll-Sep-8A 0000
* 12-Sep-8A 0000
1 13-Sep-8A 0000
1 14-Sep-BA 0000
I 15-Sep-BA 0000
1 lA-Sep-BA 0000
1 17-Sep-86 0000
1 18-Sep-BA 0000
1 19-Sep-86 0000
1 20-Sep-8A 0000
1 21-Sep-86 0000
I 22-Sep-8A 0000
1 23-Sep-BA 0000
1 24-Sep-BA 0000
1 25-Sep-BA 0000
1 26-Sep-BA 0000
1 27-Bep-BA 0000
1 2B-Sep-BA 0000
1 29-Sep-B6 0000
1 30-Sep-BA 0000

424 H
. 431 EK

330 EX
302 EX
3J8 EX
33A EX
371 EX
373 EX
388 EX
479 EX
;367 EX
416 EX
360 EX
352 EX
350 EX
343 EX
342. EX
383 EX
359 EX

;'190 EK
• 333 EX

'•"•" 304 EX
31AEX

. 277 EX
290 EX

-•-••.2BBII
' "293 EX

270 EX
269 EX
-190:EX
219 EX
275 EX
261 EX
239 EX
158 £X
320 EX
224 EX
318 EX
227 EX
250 EX
147 EX
236 EX
193 EX
236 EX
248 EX
190 £X
246 EX
250 EX
210 EX
224 EX
216 EX
203 EX
215 EX

-MM. ,„„

10.5

10.3

COUP 17-Dct-B6 0.05 0.0225 0.013B 0.0829 0. 007



MISSOURI DEPARTMENT OF NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL QUALITY ;
NPDES MONITORING REPORT FOR NON-MUNICIPAL KASTEWATER DISCHARBES

OWNER: ST. JOE LEAD COMPANY, CLAYTON, MISSOURI PERMIT NO: MO-0000281
PART OF FLOUR CORPORATION, IRVINE, CALIFOR1NA

FILE NUMBER: 3.500 JEFFERSON, POINTS 001, 002, AND 003

FACILITY NftKE: LEAD SHELTIN6 DIVISION, HERCULANEUH, MISSOURI 63048

REPORT COVERING PERIOD: 1 JULY 30 SEPTEMBER 1986

POINT SAMPLING TIKE OF FLOH SAMPLED pH TEMP SAMPLE BATE OF TOTAL AS,TOTAL In,TOTAL CD,TOTAL Pb.TOTAL Cu.SUSPENDEi

NUMBER DATE DAY . GPM BY ' TYPE ANALYSIS PPH PPM PPM PPM PPH SOLIDS,PF

2 Ol-Jul-86 • ' '- •
2 02-Jul-86 Unaeasureable
2 03-Jul-84 Unaeasureable . . ..
2 04-Jul-86 Unaeasureable .
2 05-Gul-B6 Unaeasureable
2 06-Jul-Bi Unaeasureable
2 07-Jul-B6 Unaeasureable
2 08-3ul-Bfc Unaeasureable .. v
2 09-M-86 Uneeasureable •. . '.\:
2 10-Jul-8t Unaeasureable
2 ll-Jul-B6 Unaeasureable ' ;: ;
2 12-Jul-86 Unaeasureable :.;•
2 13-Jul-84 Unseasureabte ..-./
2 14-Jul-86 FLOODED ;
2 I5-Jul-B6 FLOODED
2 lfc-3ul-Bfc FLOOuED !
2 17-Jul-B6 FLOODED ' ! . . , . , .
2 lB-Jul-86 . FLOODED • i;; •,&>
2 19-JU1-86 FLOODED
2 20-Jul-B6 Unneasureable : ;• ' •
2 2l-Jul-66 Uneeasureable
2 22-Jul-B6 Unaeasureable
2 23-Jul-B6 Unaeasureable
2 24-Jul-86 Unaeasureable • ,. •
2 25-Jul-86 Unaeasureable
2 2fc-3ul-8t Unaeasureable
2 27-Jul-B6 Unaeasureable • :
2 2B-Jul-B6 Unaeasureable
2 29-Jul-66 Unaeasureable " ". ; '
2 30-Jul-B6 Unsieasureable
2 31-3ul-8i Unaeasureable : ; :
2 01-Aug-B6 Unaeasureable ;
2 02-Aug-B6 Unaeasureable
2 03-Aug-B6 UnBeasureabie ;
2 04-Aug-B6 Unaeasureable . •" .
2 OS-ftuq-Bt Unaeasureable
2 06-Aug-B6 Unaeasureable ;
2 07-Aug-B6 0000 31 ST •
2 OS-ftug-Bt 0000 41 56



2 09-Aug-Bi 0000 97 ST
2 10-Aug-8i 0000 : 243 S6
2 ll-Aug-86 0000 '.. 180 56
2 12-Aug-Bi 0000 ! 169 SG
2 13-Aug-86 0000 . , 150 S6
2 14-Aug-8i Unleasureable
2 15-Aug-8i Unieasureable
2 lfe-Aug-8fa Unieasureable
2 l7-Aug-86 Unaeasureable
2 18-Aug-Bi UnBeasureable
2 19-Aug-B6 UnBeasureable
2 20-Aug-Bi Unaeasureable
2 21-ftug-Bi Unieasureable
2 22-Aug-86 Unleasureable
2 23-Aug-B6 Unleasureable
2 24-Aug-8i Unleasureable .
2 25-Aug-B6 0000 ' 140 56
2 26-Aug-86 0000 123 S6
2 27-Aug-B4 0000 33 S6
2 2B-Aug-8& Unleasureable
2 29-Aug-B6 Unleasureable
2 30-ftug-B6 Unaeasureable
2 31-ftug-86 Unleasureable :

. 2 01-Sep-8i Unaeasureable
2 02-SeprB6:Unieasureatale
2 03-Sep-B& Unleasureable
2 04-Sep-B6 Unaeasureable
2 05-Sep-84 Unaeasureable
2 06-Bep-B6 Unieasureable
2 07-Sep-8& Unaeasureable
,2 OB-Sep-B6 Unaeasureable
1 09-Sep-86 Unaeasureable
2 10-Sep-86 Unleasureable
2 ll-Sep-B& Unleasureable
2 12-Sep-Bi Unaeasureable

. .2 :13-Sep-B& Unaeasureable
2 14-Sep-Bi Unaeasureable
2 15-Sep-Bi UnBeasureable
2 16-Sep-B6 Unleasureable
2 17-Sep-Bi UnBeasureable;
2 18-Sep-Bfc 1530 , ••?• .206 J«L
2 19-SepB6 Unaeasuneaj3|,e|
2
2
2
2
2
_
2
2

30-Sep-86 FLOODED

•> . ' ' . '• '

)



DEPARTMENT OF NATURAL RESOURCES
OF ENVIRONMENTAL QUALITY ] ' ' '.

:'DETf!ONITOR!N8 REPORT FOR NON-MUNICIPAL HASTEWATER DISCHARGES •

UNER: ST. JOE LEAD COMPANY, CLAYTON, MISSOURI PERMIT NO: MO-0000281
PART OF FLOUR CORPORATION, IRV1NE, CALIFOR1NA

ILE NUMBER: 3.500 JEFFERSON, POINTS 001, 002, AND 003

ACIL1TY NAME: LEAD SHELTIMB DIVISION, HERCULANEUM, MISSOURI 63048

EPORT COVERING PERIOD: 1 JULY 30 SEPTEMBER 1985

DINT SAMPLING TIME OF FLOW SAMPLED pH TEMP SAMPLE DATE OF TOTAL AS,TOTAL 2n,TOTAL CD,TOTAL Pb,TOTAL Cu.SUSPENDED SULFA

(UMBER DATE DAY 6PM BY : TYPE ANALYSIS PPM PPM PPM PPM PPM SOLIDS.PP PPM

3 01-Jul
3 02-Jul
3 03-Jul
3 04-Jul
3 05-Jul
3 06-Jul
3 07-Jul
3 08-Jul
3 0?-Jul
10-Ju!
11-Jul
12-Jul
13-Jul
14-Jul
15-Jul
16-Jul
17-Jul
18-Jul
19-Jul
20-Jul

3 21-Jul
3 22-Jul
3 23-3ul
3 24-Jul
3 25-Jul
3 2fc-Jul
3 27-Jul
3 26-Jul
29-JuI
30-Jul
31-Ju!
01-Aug
02-Auo
03-Aug
04-Aug'
05-Aug'
Ot-Aug-
07-Aug
OB-Aug-

-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-84 Acid
-84 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-B6 Acid.
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-86 Acid
-66 Acid
-86 Acid
-86 Acid
-86 Acid
86 Acid

plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant c>n
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on
plant on

turnaround
turnaround
turnaround'
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
•turnaround
turnaround
turnaround
turnaround
turnaround.
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround
turnaround



3 09-Aug-8i Ac id plant on turnaround
3 lO-Aug-Bt Ac id plant on turnaround
3 11-Aug-BA Acid plant on turnaround
3 12-Aug-8i Ac id plant on turnaround
3 13-Aug-8i Acid plant on turnaround . •
3 14-Aug-Bi Ac id plant on turnaround
3 15-ftug-86 Acid plant on turnaround
3 16-fiug-8i Acid plant on turnaround
3 17-Aug-86 Acid plant on turnaround
3 18-Aug-B6 Acid plant on turnaround •
3 19-Aug-86 Acid plant on turnaround
3 20-Aug-B6 A c i d plant on turnaround
3 21-Aug-8i Ac id plant on turnaround !< -
3 22-Aug-Bi Acid plant on turnaround
3 23-Aug-8i Acid plant on turnaround
3 24-Aug-86 Acid plant on turnaround
3 25-ftuo.-8fe Acid plant on turnaround
3 26-ftug-86 Acid plant on turnaround ,
3 27-Aug-B6 Acid plant on turnaround
3 28-ftug-86 Acid plant on turnaround
3 29-Aug-86 Acid plant on turnaround .
I 30-ftug-86 Acid plant on turnaround
3 31-Aug-86 ftcid plant on turnaround
3 Ol-Sep-66 Acid plant on turnaround
3 02-Sep-Bi Acid plant on turnaround
3 OS-Sep-Bfc ftcid plant.on turnaround
3 04-Sep-B6 Acid plant on turnaround
3 05-Sep-86 Acid plant ,on turnaround
3 06-Sep-8t ftcid plant on turnaround
3 07-Sep-Bi Acid plant on turnaround •
3 08-Sep-8i Acid plant on turnaround . .
3 09-SEp-8b ftcid plant on turnaround
3 10-Bep-B6 Acid plant on turnaround
3 ll-5ep-B6 Acid plant on turnaround
3 12-Sep-86 Acid plant on turnaround .
3 13-Sep-8i Acid plant on turnaround
3 14-Sep-86 Acid plant on turnaround
3 15-Sep-Bo Acid plant on turnaround
3 16-Sep-B6 ftcid plant on turnaround
3 17-Sep-86 Acid plant on turnaround
3 18-Sep-8i Acid plant on turnaround
3 19-Sep-86 Acid plant on turnaround
3 20-Sep-B6 Acid plant on turnaround '-
3 21-Sep-8i Acid plant on turnaround
3 22-Sep-8i Ac id plant on turnaround
3 23-Sep-86 Acid plant on turnaround
3 24-SEp-8fc Acid plant on turnaround .
3 25-Sep-Bi Acid plant on turnaround
3 26-Sep-B6 FLOODED
3 27-Sep-86 FLOODED 7.3 . BRftB 17-Oct-Bi 0.05 0.00314 0.001 0.05 0.007
3 2B-Sep-8i FLOODED i ' ' '
3 29-Sep-86 FLOODED ; 66
3 30-Bep-8i FLOODED 7.3 68



DOE RUN COMPANY
Herculaneum Division

Herculaneum, Missouri 63O48

November 11, 1986

Mr. Robert Zeman
Chie-f Water Pollution Control
St. Louis Regional Of-fice
Missouri Department > o-f Natural Resources
0460 Watson Road
Saint Louis, Missouri 63119

Re: Addendum to the Third Quarter 1986 NPDES Report, MO-OOOO281

Dear Bob:

Please add the tss and sul-fate
enclosed attachment to your -files.

data contained in the

Also, Judith Kalna, Engineering Aide, from your o-f-fice has
requested that we report lead and cadmium in milligrams per liter
and all other metals are to be reported in pounds. Judith's
request is in response to her interpretation o-f the stipulation
order covering our appeal number 119. ;

It is our understanding that the concentrations contained in
the stipulation order covering our appeal number 119 are
treatablility concentration limits. Based on these treatability
concentration limits our interim allowable discharge limits are:

Daily Ma> Monthly Average

Total Lead, pounds

Total Cadmiurn,'pounds

11.14

8.92

2.45

3.25

Daniel L. Vornberg
Environmental Manager

cc: J. M. Lanza-fame,



flddedua to the Third Quarter

1986 NPDES Report, MO-0000281

Station Date Total As, Total Zn, Total Cd, Total Pb, Total Cu, TSS, SuHate,
Number pounds pounds ag/I ng/1 pounds pounds pounds

001 07/26/84 0.38 0.218 0.0229 0.0953 0.039 <56 3091

001 08/09/86 0.387 0.004 0.001 0.051 0.031 <45 2245

001 08/21/86 <0.220 " '0.004 0.001 0.048 0.031 <44 1872

001 09/27/86 <0.136 0.061 0.0138 0.0829 0.019 <27 1592



THE DOE RUN COMPANY
Herculaneum Smelting Division
Herculaneum, Missouri .63048

.January 27, 1987

Mr. ,James A. Burris. P.H. . • -
Missouri Department of Natural Resources
Division of Environmental Quality
948 Lester Street .
Poplar Bluff, Missouri 63901

Re: Fourth Quarter 1986 NPDES Report. MO-0000281 . .

Dear Jim: • ' .' " . ' •

Enclosed you will find the routine quarterly report for the
fourth quarter of 1966. _"

.During the quarter the discharge line of one of T,htr. wastewater
collection systems became clogged to the point where replacement was
deemed the only option. The collection pipe was part of the system
used to intercept water going to Outfall 002. Replacement of: the
pipe was completed during mid-December. The collection capacity was
greatly increased due. to this maintenance item.

There were no discharges from outfall 003 during the quarter.
The outfall 003 is the discharge for non-contact cooling water from
our acid plant. The discharge is seasonal based on heat loadings of
the acid plant cooling tower.

It is our understanding that the concentrations contained in
the stipulation '^order covering our appeal number 119 are
treatability concentration limits. Based on these treatability
concentration limits our interim allowable discharge limits are:

Total Lead, pounds

Total Cadmium, pounds

DailyMax

11.14

8.92 " '

Monthly Average

2.45

Daniel L. Vornfrerg
Environmental Manager
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i!.,i\! F:E!j]U'?CES
MLIT'/
:!0:-:-MU!l!CIFAL

DIVISION OF
UPDES :

, HIS^'K!
, •',»',' HIE, .-l-b Ui'.lllfi

3.500
FflCil iTV fiAHE: 'Hi-
REPORT COVERING FF.H

^"'v'...3 ;rvv'->" :
DUMBER DATE !•

3 01-Hov-Bo .
3 02-Mnv-tW, • ' •

03-Nrn-
3 04-NQv-l:o -fc:

3 05-ltov-hf.

5 08-Ma-vbf, ;?:!-::'l-\

: , , , !:!5 UISCJIAR'GE
'-• -:l!

«fl IKSCHAR6E
3 VO-Nov Dt ,'X MO SISCHARBE

3 25-Mov-Bfc

3 27-Kov:B6
3 ?

ni! 'J'.SCMRGE
MO C1BC4ARSE
HO DISCHARGE

•MO DISCHARGE
•HO DISCHARGE
.MB DISCHARGE

. i »••:!! (ill.

'liJIiU. .• ly j . iL ' iAl Zr.JfiTAL C D , T O T A L C ! b ; T O T A L Cu,SUSPENDED SULFftTE.
SOLIDS.

?K ' FL!3 PPil " PP!i P^S PD5 "PDS

; ! 'v



MSSOUPI
• ' IV1SIOM OK EUvlMlliMUliiil
HPDES hONUORlHfi

OWKLR: THE DOE

1'^ iink-MMNlCIPAL %SHK!\rER DISCHARGED

i ! :Mlvih ; i;Uv:GS, «IBSU:R1 F'ERKlf iH);

FILE NUMBER:. J.f.00 JfiillisniJ, POINT: 3
FACILITY NAME: !;IE ME IdlV lIMPAM, HERCULAKJLH SMELTING D IV IS ION,
REPORT COVERING PERKi": 01-Gct-Hi THROUGH 3;-Pac-86
POINT 3AHPHKG' MH! W KOW • SAMPlFD pH TEMP

NUMBER DATE
3 Ol-Dsc-86
3 02-Dec-B6

3 04-Pec-ei
3 05-De:-F,6
3 Oi-Dec-Bi
3 07-Dac-B6
.3 OS-Dec-Qi
3 09-Dec-B6

3 ll-Dec-B6
12-Dsc-Bt
13-DBC-C6

15-3EC !!(,

l ? -Dec-Ct
3 %-&er P;
3 : i-E-?c-«!! i

.i'25-Dac-86
3

GP:; BY
na
HI]
III! nSCHARGE
iJ'J OiiCiiARGE
iiu DISCHARGE
!!U CliCHflRBE
Hi] DISCHARGE
IK OISCHflRBE

110 DISC!!ARSE
MO DISCHAfiSE
ISO OlSCHftRGE
:iu DISCHARGE

,HO IJISCHARGE
V\ DI3CHARBE
Nil DiLCHSRCE
III: HISWAUiJE
HO LlSCllfiRGL
:!U SI \CHftRGE
'10 iCSCHASBE

!.\048

ii.-::f OF f !»!AI . fiS.IOlfiL Z n - T O f A L CC.Tf 'T f tL . Pb.TOTflL Ca.SUSPESDED SULFfTF.,
- • - . .. ' ' .. . . . .. S Q L I D B , '.

PK f 'DE- KFR FPrl FDS PCS PDS

MJ J! CHARGE
:in DISCHARGE
lia IMSCHARE?
f!0 OISCHAR8E
;iO OISCHARGE
W DISCHftREE
NO DISCHARGE
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THE DOE RUN COMPANY
Herculaneuro Smelting Division
Herculaneum, Missouri 63048

April 24, 1987

Mr. James A. Burris, P.E. .
Missouri Department, o-f Natural Resources
Division o-f Environmental Quality
943 Lester Street
Poplar Blu-f-f, Missouri 639O1

Re: First Quarter 1987 NPDES Report, MO-OO00281

Dear Jim:

Enclosed you will -find the routine quarterly report -for the
•first quarter o-f 1987.

There were no discharges -from outfall OO3 during the
quarter. The out-fall 003 is a discharge for non—contact cooling
water -from our acid plant. The discharge is seasonal based on
heat loadings of the acid plant cooling tower.

Sincerely,

^James M. Lanzafame
Environmental Officer

cc: Dan Vornberg



MISSOURI DEPARTHElWF HATURfiL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
NPDES MONITORING REPORT FOR NON-MUNICIPAL HASTEHATER DISCHARGES
OWNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOMESTAKE MINING CO
PERMIT NO. MO-000028!
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULANUEM SMELTING DIVISION, HERCULftHEUtt, MISSOURI 6304B
REPORT COVERING PERIOD: 01-Jan-87 THROUGH 31-Mar-B7
OUTFALL NUMBER 1

OUTFALL SAMPLING TIME OF FLOW SAMPLED pH

NUMBER
I
t

_\
\
1
1
1

,'

DATE DftY
01-Jan-B7 0000
02- Jan-87 0000

. 03-Jan-B7 0000
04-,)an-B7 0000
05-Jan-B7 0000
Ob-Jan-87 0000
07-Jan-87 0000
08-Jan-B7 0000
09-lan-87 0000
lO-Jan-87 0000
ll-Jan-87 0000
!2-Jan-87 0000
13-Jan-B7 0000
14-Jan-87 0000
15-Jan-87 0000
Ii-Jan-87 0000
17-Jan-B7 0000
IB-Jan-87 0000
19-Jan-87 0000
20-Jan-B7 0000
21-Jan-87 0000
22-Jan-87 0000
23-Jan-B7 0000
24-Jan-87 0000
25-Jan-87 0000

1 26-Jan-B7 0000
1 27-Jan-87 0000
1 28-Jan-87 0000
1 29-Jan-87 0000
1 30-Jan-87 0000
1 31-Oan-B7 0000

HGD BY
0.47& HTP
0.5« «TP
0.501 HTP
0.558 UTP
0.58B HTP
0.543 KTP
0.588 HTP
0.558 WTP
0.588 HTP
0.558 HTP
0.558 HTP
0. 588 HTP
0.558 ISCO
0.687 HTP
0.588 HTP
0.559 HTP
0.542 HTP
0.471 HTP
0.503 HTP
0.564 HTP
0.625 HTP
0.596 HTP
0.684 HTP
0.652 HTP
0.652 HTP
0.684 HTP
0.62 HTP
0.517 HTP
0.669 JML
0.6B4 HTP
0.652 HTP

TEMP SAMPLE DATE OF IDTftL AS.TOTAL Zn.TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
SOLIDS,

TYPE ANALYSIS PDS PDS PDS PDS PDS PDS PCS

COMP l6-Jan-87 0.107 1.048 0.196 0.712 0.033 46.5623398.990

9.7



MISSOURI DEPARTHETTTDF NATURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
NPDES MONITORING REPORT FOR NON-MUNICIPAL WASTEHATER DISCHARGES
OWNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HONESTAKE MINING CO
PERMIT NO. MO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NftKE: THE DOE RUN COMPANY, HERCULANUEM SMELTING DIVISJON, HERCIMNEUM, MISSOURI 63048
REPORT COVERING PERIOD: 01-Jan-87 THROUGH 31-Mar-87
OUTFALL NUMBER 1

OUTFALL SAMPLING TIME OF FLOW SAMPLED pH

NUMBER • DATE DAY
Ol-Feb-87 0000
02-Feb-87 0000
03-Feb-B7 0000
04-Feb-87 0000
05-Feb-87 0000
06-Feb-B7 0000
07-Feb-87 0000
08-Feb-87 0000
09-Feb-87 0000
10-Feb-87 0000
il-Feb-87 0000
12-Feb-87 0000
13-Feb-B7 0000
H-Feb-87 0000
l5-Feb-B7 0000
!6-Feb-87 0000
17-Feb-B7 0000
l8-Feb-B7 0000
l9-Feb-87 0000
20-Feb-B7 0000
21-Feb-87 0000
22-Feb-87 0000
23-Feb-B7 0000
24-Feb-87 0000
25-Feb-87 0000
2b-Feb-B7 0000
27-Feb-87 0000
28-Feb-87 0000

MOD BY
0.42 HTP
0.636 HTP
0.652 WTP
0.652 HTP
0.655 HTP
0.684 WTP
0.42 HTP
0.535 «TP
0.535 HTP
0.532 HTP
0.55B HTP
0.5&4 HTP
0.635 UTP
0.62 HTP
0.719 HTP
0.62 HTP
0.558 HTP
0.558 HTP
0.558 HTP
0.655 HTP
0.652 HTP
0.652 HTP
0.652 HTP
0.72 1SCQ
0.588 NTP
0.554 HTP
0.532 HTP
0.447 HTP

TEMP SAMPLE DATE OF TOTAL AS,TOTAL In,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
SOLIDS,

TYPE ANALYSIS POS POS FDS PDS PDS PDS PDS

9.1
COMP 27-Fob-B7 0.354 0.210 0.114 0.745 O.OiO 60.079 106.405



MISSOURI DEPARTMWTOF HfllURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
NPDES HONITORING REPORT FOR NON-MUNICIPAL HASTEHATER DISCHARGES
OWNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOMESTAKE MINING CO
PERMIT NO. MO-0000281 -
FILE NUMBER: 3.500 JEFFninilN, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULANUEM SMELTING DIVISION, HERCULANEUM, MISSOURI 63018
REPORT COVERING PERIOD: Ol-Jan-87 THROUGH 31-Mar-87
OUTFALL NUMBER . I

OUTFALL SAMPLING TIME OF FI.OH

NUMBER

SAMPLED pH

DATE DAY
1 01-Har-B7 0000
l'02-«ar-B7 0000
1 03-Mar-B7 0000
1 04-Mar-87 0000
05-Mar-B7 0000
06-Nar-87 0000
07-Mar-87 0000
08-Har-87 0000
09-Mar-87 0000
10-Kar-87 0000
ll-Har-87 0000
12-Mar-87 0000
13-Har-87 0000
U-Har-87 0000
l5-Mar-87 0000
16-Mar-B7 0000
17-Mar-87 0000
IB-Mar -87 0000
19-Mar-B7 0000
20-Har-87 0000
21-Mar-87 0000
22-Har-87 0000
23-Mar-87 0000
24-Mar-87 0000

1 25-Har-B7 0000
1 26-Mar-87 0000
1 27-«ar-87 0000
1 2B-Mar-87 0000
1 29-Mar-B7 0000
1 30-«ar-B7 0000
1 31-Mar-87 0000

.MGD BY
0.499 DTP
0.368 HTP
0.452 HTP
0.552 HTP
0.554 MTP
0.503 HTP
0.62 DTP

0 HTP
0.544 HTP
0.53 HTP
0.53 HTP
0.55B HTP
0.453 HTP
0.599 HTP
0.636 HTP
0.473 HTP
0.593 HTP
0.669 ISCQ
0.737 HTP
0.588 HTP
0.725 HTP
0.792 HTP
0.655 HIP
0.737 WTP
0.799 HTP
0.799 HTP
0.588 HTP

. 0.544 HTP
..0.62 HTP
0.684 HTP
0.789 GLH

TEMP SAMPLE DATE OF ' TOTAL AS,TOTAL Zn,TOTAL' CD,TOTAL Fb,TOTAL Cu,SUSPENDED SULFATE,
• SOLIDS, '

TYPE ANALYSIS PBS FBS PCS ?OS PDS PDS PDS

COUP 22-Mar-87 0.128 0.793 0.374 0.910 0.045 55.824 4019.309

7.9



mmrMISSOURI DEPARTMfJPflF NATURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
MPOES MONITORING REPORT FOR NON-MUNICIPAL WASTEWATER DISCHARGES
OWNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOMESTAKE MINING CO
PERMIT NO. MO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULAHUEM SMELTING DIVISION, HERCULANEUM, MISSOURI 63048
REPORT COVERING PERIOD: Ol-Jan-87 THROUGH 31-Har-87
OUTFALL NUMBER 2

OUTFALL SAMPLING TIME OF FLOW SAMPLED pH

HUKBER DATE DAY
2 01-Jan-B7
2 02-Jan-87
2 03--Jan-B7

\. 2 04-Jan-87
2 05-Jan-87
2 06-Jan-87

:' 2 07-Jan-87
2 OB-Jan-B7
2 09-Jan-87
2 10-Jan-87
2 ll-Jan-87
2 12-Jan-87
2 I3-Jan-87
2 14-Jan-87-
2 15-Jan-87
2 16-Jan-B7
2 17-Jan-87
2 18-Jan-87
2 19-Jan-B7
2 20-Jan-87

. 2 21-Jan-87
2 22-Jan-B7
2 23-Jan-B7 1400
2 24-Jan-87 1600
2 25- Jan-87 1500
2 26-Jan-87
2 27-Jan-87 0900
2 28-Jan-87
2 29-Jan-87
2 30-Jan-87
2 31-Jan-87 1500

, • MOD ' BY
; UNMEASUREABLE

5; ;;UNNE|SUREABLE
•"'"UNMEliSUtEABLE

UNHE(iisijREABLE
UNMEASUREABLE
UNHEASURrtBLE-
UNMEASUREABLE
UNMEASiifABlE
UNMEASURtABLE
UNMEASUFiiABLE
UHMEASUREABLE
UNMEASUREAB'LE
UNMEAlllliBLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE

0.096 ML
0.063 NK -
0.096 MK

UNHEASUREABLE
0.187 JML

UNMEASUREABLE
. UNMEASUREABLE
UNMEASUREABLE

0.096 MK

TEMP SAMPLE DATE OF .TOTAL AS,TOTAL ZnJDTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
: SOLIDS,

TYPE ANALYSIS PDS PDS PDS PDS PDS FDS PDS

- NO DATA
GRAB 22-Mar-B7 0.211 0.424 0.207 0.841 0.031 80.907 436.577

11.1 GRAB 22-Mar-B7 1.B26 3.541 1.146 2.163 O.fcM 145.793 424.561

GRAB 22-Mar-87 0.406 2.840 1.300 9.472 0.830 57.735 405.703

GRAB 22-Mar-B7 0.083 0.244 0.010 0.192 0.084 8.011 809.870



MISSOURI DEFARTKWPOF NftHML RESOURCES —DIVISION OF ENVIRONMENTAL Q U A L I F Y
NPDES MONITORING REPORT FOR NON-MUNICIPAL WASTEWATER DISCHARGES
OHIO: PARTNERSHIP OF SI. JOE MINERALS CORP AND HOMESTAKE MINING CO
PERMIT NO. MO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NftME: THE DOE RtlH COMPANY, HERCULANUEM SMELTING DIVISION, HERCULANEUM, MISSOURI 63048
REPORT COVERING PERIOD: Ol-Jan-87 THROUGH 3l-Mar-B7
OUTFALL NUMBER 2

OUTFALL SAMPLING TIME OF FLOW

MUH8ER DATE DAY
2 Ol-Feb-87 1500
2 02-Feb-87
2 03-Feb-87

. 2 04-Feb-B7 1000
2 05-Feb-87
2 06-Feb-87
2 07-Feb-87
2 08-Feb-87
2 09-Feb-87
2 lO-Feb-87 0900
2 ll-Feb-87
2 12-Feb-87
2 13-Feb-87
2 14-Feb-87
2 15-Feb-87
2 !6-Feb-B7
2 17-Feb-87
2 lB-Feb-B7
2 19-Feb-87
2 20-Feb-B7
2 2I-Feb-87
2 22-Feb-B7
2 23-Feb-87
2 24-Feb-87
2 25-Feb-87
2 26-Feb-87
.2 27-Feb-87
2 28-Feb-87

SAMPLED pH

MGD BY
0.5 MK - NO DATA

UNMEASUREABLE
DNWASUREABLE

0.018 JML
UHMEftSUREABLE
UNHEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE

0.096 0«L
UNMEASUREABLE ,
UNMEftSUREABLE
UNMEASUREABLE
UIIHEASUREABLE
UUMEASUREABLE
DISCHARGE --..HO DATA
DISCHARGE - NO DATA
UNMEASUREABLE
UNHEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UUMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
DISCHARGE -- NO DATA
DISCHARGE -- NO DATA

TEMP SAMPLE . DATE OF TOTAL AS,TOTAL Zn,TOTAL CD.TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
SOLIDS,

TYPE ANALYSIS PDS PDS PDS PDS PDS PDS PDS

GRAB 22-Mar-B7 0.013 0.404 0.089 0.496 0.149 10.514 142.388

GRAB 22-Mar-87 0.251 2.684 0.661 6.144 0.379 36.048 422. 15B



MISSOURI DEPARTM^p NAIURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUfiLITY
NPDES HOHITORING REPORT FOR NON-MUNICIPAL WASTEWATER DISCHARGES
OWNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOMESTAKE MINING CO
PERMIT NO. HO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULANUEN SMELTING DIVISION, HERCULAMEUH, IU5SOURI 63048
REPORT COVERING PERIOD: Ol-Jan-87 THROUGH 31-Mar-87
OUTFALL NUMBER 2

OUTFALL SAMPLING TIME OF FLOH SAMPLED pH

NUMBER DATE DftY MGD BY
2 Ol-Har-87 DISCHARGE -- NO DATA
2 02-«ar-87 1345 0.297 6LH
2 03-Har-87 HO DATA .
2 04-Mar-87 - - HO DATA " '
2 05-Har-B7 HO DATA
2 Ofa-Har-87 UNMEASUREABLE
2 07-Mar-B7 DNMEASUREABLE
2 08-Har-87 UHMEftSUREABLE
2 09-Mar-87 UNMEASUREABLE
2 10-Mar-87 UNMEASUREABLE
2 Il-Mar-B7 UNMEASUREABLE
2 12-Har-B7 UNMEASUREABLE
2 13-Nar-87 UNMEASUREABLE

, 2 l4-War-87 UMMEASUREABLE
2 15-Har-B7 UNMEASUREABLE •'..
2 16-Mar-B7 UNMEASUREABLE :
2 17-Har-87 DHMEASUREABLE
2 I8-Mar-87 UHHEASUREABLE
2 19-Mar-87 UNMEASUREABLE
2 20-nar-87 UNMEASUREABLE
2 21-Mar-B7- DISCHARGE -- HO DATA
2 22-Mar-87 DISCHARGE -- (10 DATA
2 23-Har-87 DISCHARGE -- NO DATA
2 24-Mar-87 UNMEASUREABLE
2 25-Har-87 UNMEASUREABLE
2 2&-Mar-87 UNMEASUREABLE
2 27-Mar-B7 UNMEASUREABLE
2 28-Mar-87 UMMEASUREABLE
2 29-Har-B7 UNMEASUREABLE
2 30-Mar-87 UNMEASUREABLE
2 31-Har-87 UNMEASUREABLE

TEMP SAMPLE DATE OF

TYPE ANALYSIS

TOTAL AS.TOTAL Zn, TOTAL CD', TOTAL Pb,. TOTAL Cu, SUSPENDED SULFATE,
. .' . ' SOLIDS,
FDS PDS PDS PDS PDS PDS PDS

9.5 SAMPLE LOST



MISSOURI DEPfiRTMWOF HfilURf.L RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
NPOES HOHITORIHG REPORT FOR IION-MUNICIPAL WASTEWftTER DISCHARGES
OWNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOMESTAKE MINING CO
PERMIT NO. MO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUM COMPANY, HERCULANUEH SMELTING DIVISION, HERCULANEUM, MISSOURI fc304B
REPORT COVERING PERIOD: Ol-Jan-87 THROUGH 31-Mar-87
OUTFALL NUMBER 3

OUTFALL SAMPLING TIME OF FLOW

NUMBER

SAMPLED pH

DATE DAY
3 01-Jan-B7
3 02-Jan-B7
3 03-3an-B7
3 OA-3an-87
3 05-3an-87
3 Ofe-Jan-87
3 07-Jan-87
3 08-Jan-87
3 09-Jan-B7
3 10-Jan-87
3 ll-Jan-B7
3 I2-Jan-87
3 13-Jan-B7
;3 14-Jan-87

. 3 15-Jan-B7
3 lt-Jan-87
3 17-Jan-87
3 lB-Jan-87
3 l9-Jan-87
3 20-Jan-87
3 21-Jan-B7
3 22-Jan-B7
3 23-Jan-87
3 24-Jan-87
3 25-Jan-B7
'3 26-Jan-B7
3 27-Jat\-87
3 28-Jan-87
3 29-Jan-87
3 30-Jan-87
3 31-Jan-87

MGD BY
NO DISCHARGE
NO DISCHARGE
HO DISCHARGE
HO DISCHARGE
NO DISCHARGE
110 DISCHARGE
HO DISCHARGE
HO DISCHARGE
NO DISCHARGE
HO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
110 DISCHARGE
110 DISCHARGE
110 DISCHARGE
NO DISCHARGE
NO DISCHARGE
110 DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE

TEMP SAMPLE DATE OF TOTAL AS,TOTAL In,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
SOLIDS,

TYPE ANALYSIS PDS PDS PDS PDS PDS PDS. PDS



MISSOURI DEPARTMBOF NATURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
HPDES KOIIITQRIHGREPORT FOR NON-MUNICIPAL WASTEWATER DISCHARGES
OWNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOMESTAKE MINING CO
PERMIT NO. 110-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULAHUEN SMELTING DIVISION, HERCULANEUtt, MISSOURI 63048
REPORT COVERING PERIOD: OI-Jan-87 THROUGH 31-Mar-87
OUTFALL NUMBER 3

OUTFALL SAMPLING TIME OF FLOW SAMPLED pH

NUMBER DATE DAY
3 01-Feb-B7
3 02-Feb-B7
3 03-Feb-B7 .
3 04-Feb-87
3 05-Feb-87
3 06-Feb-87
3 07-Feb-87
3 08-Feb-87
3 09-Feb-87
3 10-Feb-87
3 U-Feb-87
3 12-Feb-B7
3 13-Feb-B7
3 14-Feh-B7
3 15-'Feb-87
3 lfc-Feb-87
3 t7-Feb-87
3 18-Feb-B7
3 !9-Feb-B7
3 20-Feb-87
3 21-Feb-87
3 22-Feb-87
3 23-Feb-87
3 24-Feb-87
3 25-Feb-87
3 2fc-Feb-B7
3 27-Feb-B7
3 28-Feb-87

MGD BY.
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
110 DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
'NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
HO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE

TEMP SAMPLE DATE OF 'TOTAL AS,TOTAL Zn,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED EULFATE,
; -SOLIDS,

TYPE ANALYSIS PDS PDS PDS PDS PDS PDS PDS



MISSOURI DEPARl^JOF NAtURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
NPDES MONITORING REPORT FOR NON-MUNICIPAL NASTEWATER DISCHARGES
OHHER: PARTNERSHIP OF SI. JOE MINERALS CORP AND HQMESTAKE MINING CO
PERMIT NO. MO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULAHUEM SMELTING DIVISION, HERCULANEUM, MISSOURI 63018
REPORT COVERING PERIOD: OI-Jan-B7 THROUGH 31-Mar-87
OUTFALL NUMBER 3

OUTFALL SAMPLING TIME OF FLOW SAMPLED pH

NUMBER DATE DAY
3 01-Nar-B7
3 02-Mar-B7
3 03-Har-B7
3 04-Mar-B7
3 05-liar-B7
3 OS-Har-B7
3 07-Mar-B7
3 08-Mar-87
3 09-Mar-B7
3 10-Mar-87
3 lI-Mar-B7
3 12-Mar-B7
3 13-Mar-B7
3 H-Mar-87
3 15-Mar-87
3 16-Mar-87
3 17-Nar-B7
3 18-Mar-B7
3 I9-Har-B7
3 20-Mar-87
3 21-Mar-B7
3 22-Mar-B7
3 23-Mar-B7
3 24-Mar-B7
3 25-Har-B7

. 3 2fe-Mar-87
3 27-«ar-87
3 28-Mar-B7
3 29-Mar-B7
3 30-Har-87
3 31-Mar-87

MGD BY
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
HO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
HO DISCHARGE
NO DISCHARGE
lid DISCHARGE
NO DISCHARGE
HP DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
IIO DISCHARGE
NO DISCHARGE
HO DISCHARGE
IIO DISCHARGE
110 DISCHARGE
HO DISCHARGE

TEMP SAMPLE DftTE OF TOTftL AS,TOTAL 2n,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
SOLIDS,

TYPE ANALYSIS PDS FDS FDS PDS PDS PDS PDS



THE DOE RUN COMPANY
Herculaneum Smelting Division
Herculaneum, Missouri 63O48

July 28, 1987

Mr. James A. Burris, P.E.
Missouri Department o-f Natural Resources
Division o-f Environmental Quality
948 Lester Street \
Poplar Blu-f-f, Missouri 63901

Re: Second Quarter.1987 NPDES Report, MO-OOO02B1

Dear Jim:

Enclosed you will -find the routine quarterly report -for the
•first quarter o-f 1987.

The flowmeter at the outfall 002 .sampling station had
experienced some operational problems during the quarter but have
been largely resolved to date. In addition, The Doe Run Company
is in the process o-f installing an automatic sampler at O02 which
would be liquid level activated rather than the present manual
sampling method.

Discharges from our out-fall 003: were intermitent during the
quarter. The outfall O03 is a discharge for non-contact cooling
water -from our acid plant. The discharge is based on the heat
loadings o-f the acid plant cooling tower.

Sincerely,

M. Lanzafame
Environmental Officer

cc: Dan Vornberg



OUTFALL DATE DATE
OF OF

NUMBER SAMPLE ANALYSIS

ATTACHMENT

pH As, Zn, Cd, Pb, Cu, TSS SULFATE

Fp'fi PPM PPM PPM PPM PPM PPM

00204-06-8707-23-87 8.5 . 0.11 0.44 0.05 0.37 0.04 0.18 1127

002 06-24-87 07-23-87 7.6 0.08 0.4 0.15 0.5 0.05 19 795

002 06-25-87 07-23-87 '8.9 0.19 2.96 0.52 19 3 144 319



iRTMENI IMISSOURI DEPARTMENT OF NATURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
HPDES MONITORING REPORT FOR NON-MUNICIPAL WASTEHATER DISCHARGES
OWNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOMESTAKE MINING CO
PERMIT NO. MO-0000281 '
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULANUEM SMELTING DIVISION, HERCULANEUM, MISSOURI 63048
REPORT COVERING PERIOD: 01-Apr-B7 THROUGH ERR
OUTFALL NUMBER 1

OUTFALL SAMPLING TIME OF FLOW SAMPLED pH

NUMBER DATE DAY
1 01-Apr-B7 0000
I 02-Apr-87 0000
1 03-Apr-87 0000
1 04-Apr-B7 0000
1 05-Apr-B7 0000
1 06-Apr-87 0000
1 07-Apr-B7 0000
1 08-Apr-87 0000
1 09-Apr-B7 0000
I 10-Apr-B7 0000
1 ll-Apr-B7 0000
I 12-Apr-B7 0000
1 13-Apr-B7 0000
1 H-Apr-87 0000
1 15-Apr-B7 0000
I 16-Apr-B7 0000

17-Apr-B7 0000
18-Apr-87 0000
19-Apr-B7 0000
20-Apr-B7 0000
21-Apr-B7 0000
22-Apr-B7 0000
23-Apr-B7 0000

I 24-Apr-B7 0000
1 25-Apr-B7 0000
1 26-Apr-B7 0000
1 27-Apr-B7 0000
1 28-Apr-B7 0000
1 29-Apr-B7 0000
1 30-Apr-B7 0000

MGD BY
0.789 HTP
0.789 DTP
0.754 HTP
0.719 HTP
0.755 HTP
0.737 HTP
0.001 HTP
0.001 HTP
0.841 HTP
0.684 HTP
0.754 HTP
0.789 HTP
0.754 HTP
0.757 HTP

; 0.689 HTP
0.684 HTP

. 0.719 HTP
0.754 HTP
0.719 HTP
0.452 HTP
0.453 HTP
0.792 HTP
0.906 HTP
0.757 HTP
0.792 HTP
0.945 HTP
0.605 HTP
0.906 HTP
0.356 HTP
0.284 HTP

TEMP SAMPLE DATE OF TOTAL AS.TOTAL Zn, TOTAL CD .TOTAL PbJOTAL Cu,SUSPENDED SULFATE,
' • ' . - ' SOLIDS,

TYPE ANALYSIS PDS PDS PDS PDS PDS PDS PDS

COMP 05-07-87 0.174 0.892 0.832 2.170 0.060

8.7
COMP 05-07-87 0.174 1.376 1.089 3.175 O.OiO

CDHP 7-23-87 <_0.11B 0.166 0.166 <0.237 <0.024 30.8071985.890



PARTOITMISSOURI DEPflRTONT OF NAIURftl RESOURCES - DIVISION OF ENVIRONMENTAL QUALITY
NPDES MONITORING REPORT FOR NON-MUNICIPAL HflSTEWATER DISCHARGES
OVIHER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HONESTAKE MINING CO
PERMIT NO. MO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULANUEM SMELTING DIVISION, HF.RCULANEUM, MISSOURI 6304B
REPORT COVERING PERIOD: Ol-ftpr-87 THROUGH ERR
OUTFALL NUMBER 1

OUTFftLL SAMPLING TIME OF FLOH SAMPLED pH ' TEMP

NUMBER DATE DAY
1 Oi-May-87 0000
I 02-May-87 0000
1 Q3-May-B7 0000
1 04-May-87 0000
1 05-May-87 0000
06-Hay-87 0000
07-Hay-87 0000
08-May-87 0000
09-May-87 0000
10-May-B7 0000
11-May-87 0000
12-May-87 0000

1 13-Nay-87 0000
1 14-May-87 0000
1 t5-Hay-B7 0000
1 lt-Hay-87 0000
1 17-May-B7 0000
18-Hay-B7 0000
19-May-87 0000
20-Hay-87 0000
21-Hay-B7 0000
22-May-87 0000
23-May-87 0000
24-Hay-87 0000
25-May-87 0000
26-May-B7 0000

I 27-May-87 0000
1 28-Hay-B7 0000
1 29-May-B7 0000
1 30-Hay-87 0000
1 31-May-87 0000

HGD BY
0.465 HTP
0.315 HTP
0.343 WTP
0.634 HTP
0.441 MTP
0.492 NTP
0.609 WTP
0.212 HS
0.589 HTP
0.586 HTP
0.643 NTP
0.421 HTP
0.525 HTP
0.343 HTP
0.939 HTP
0.273 HTP
0.15 HTP
0.001 HTP
0.453 HTP
0.225 HTP
0.29 HTP
0'.504 HTP
0.2 HTP

0.199 HTP
0.322 WTP
0.34 WTP
0.376 HTP
0.248 HTP
0.346 HTP
0.261 HTP
0.432 HTP

SAMPLE DATE OF TOTAL AS.TOTAL Zn,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
SOLIDS,

TYPE ANALYSIS PDS PDS PDS . PDS PDS.' . PDS P.DS

8.3
COMP 7-23-87 ^0.205 0.082 0.205 <0.4U <0.041 32.843 2611.049



MISSOURI DEPARTMENT OF NfttURItt- RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
HPDES MONITORING REPORT FOR HON-HUNICIPAL HASTEWATER DISCHARGES
OWNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOMESTAKE MINING CO
PERMIT HO. .MO-0000281.
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULANUEM SMELTING DIVISION, HERCULANEUM, MISSOURI 63018
REPORT COVERING PERIOD: Ol-Apr-87 THROUGH ERR
OUTFALL NUMBER ' 1

OUTFALL SAMPLING T1ME-TJF FLOW SAMPLED pH

NUMBER DATE DApjr-
1 Ol-Jun-87 00̂,,;:.
1 02-Jun-B7 OOpOJS"
1 03-Jun-87 00ti6:::':
1 04-Jun-87 0000 '
i os-jun-87 ooop ,
1 06-Jun-B7 00.00> '
i o7-jun-B7 ooop;;'
1 OB-Jun-87 0000
1 09-Jun-87 00,00
1 lO-Jun-B7 0000 .
1 ll-Jun-87 0000
1 12-Jun-B7 OOOCl;;:
1 13-Jun-87 0000 :

( I4-Jun-87' 0000
1 15-Jun-B7 0000
1 16-Jun-B7 0000
1 17-Jun-87 0000
1 lB-Jun-B7 0000
1 19-Jun-B7 0000
1 20-Oun-B7 0000 :
1 21-Jun-87 0000
1 22-Jun-B7 0000
1 23-Jun-87 0000
1 24-Jun-87 0000
1 25-3un-B7 0000
1 26-Jun-87 0000

. 1 27-Jun-B7 0000
1 2B-Jun-87 0000
1 29-Jun-87 0000
1 30-Jun-B7 0000

H6D BY
0.001 HTP
0.001 -HTP
0.001 HTP
0.249 HTP
0,001 HTP
0.805 HTP
0.749 HTP
0.263 HTP
0.001 HTP
0.001 HTP
0.166 HTP

: M'pl''HT?J-:.
0.553 HTP1

. 0.504 HTP
0.689 HTP
0.7 IB «TP
0.643 HTP
0.864 HTP
0.323 HTP
1.102 HTP
0.505 HTP
0.731 HTP
0.489 HTP
0.599 HTP
0.664 HTP
0.733 HTP
0.469 HTP
0.758 HTP
0.694 HTP
0.359 HTP

TEMP SAMPLE DATE OF TOTAL AS,TOTAL Zn,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFftTE,
SOLIDS,

TYPE ANALYSIS PDS PDS PDS PDS PDS PDS PDS

7.B GRAB 7-23-B7 <v0.300 0.959 0.419 1.678 0.060 23.965 1948.771

COMP 7-23-B7 <0.204 O.OB2 <0.204 2.326 0.011 4.080



PARmNiMISSOURI DEPAflmNT OF NATURAL RESOURCES -- DIVISION OF ENVIRONMENTAL OUALI1Y
IJPDES MONITORING REPORT FOR NON-MUNICIPAL WASTEHATER OISCHARBES
OWNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOMESTAKE MINING CO
PERMIT NO. MO-0000281
FILE NUMBER: 1,500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULANUEM SMELTING DIVISION, IIERCULANEUH, MISSOURI 63048
REPORT COVERING PERIOD: Ol-Apr-87 THROUGH ERR
OUTFALL NUMBER 2

OUTFALL SAMPLING TIME OF FLOH SAMPLED pH TEMP SAMPLE DATE OF

NUMBER DATE DAY
2 Ol-Apr-87
2 Q2-Apr-87
2 OJ-Apr-87
2 04-Apr-B7
2 05-Apr-87
2 06-Apr-87
2 07-Apr-87
2 08-fipr-B7
2 09-Apr-87
2 lO-Apr-87
2 ll-Apr-87
2 12-Apr-87
2 13-Apr-B7
2 14-Apr-87
2 l5-Apr-87
2 16-Apr-B7
2 17-Apr-87
2 18-Apr-87
2 19-Apr-B7
2 20-Apr-B7
2 21-Apr-B7
2 22-Apr-B7
2 23-Apr-B7
2 24-Apr-87
2 25-Apr-B7
2 26-Apr-87
1 27-Apr-87
2 28-Apr-B7
2 29-Apr-87
2 30-Apr-B7

TYPEMED BY
UNMEASUREABLE
UNMEASUREABLE
DISCHARGE - NO DATA
DISCHARGE -- NO DATA
DISCHARGE -- NO DATA
DISCHARGE BUT NO FLOW DATA, SEE ATTACHMENT FOR ANALYSIS
NO DATA
NO DATA
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE .
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE

TOTAL AS.TOTAL Zn,TOTAL CD,TOTAL PbJOTAL Cu,SUSPENDED SULFfiTE,
SOLIDS,

ANALYSIS PDS PCS PDS PDS PDS PCS PCS



PARTON'MISSOURI DEPARTMENT OF NATURAL RESOURCES - DIVISION OF ENVIRONMENTAL DUALITY
NPDES MONITORING REPDR1 FOR NON-MUNICIPAL MASTEHATER DISCHARGES
OWNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HONESTAKE MINING CO
PERMIT NO. MO-00002B1
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULANUEM SMELTING DIVISION, HERCULANFIIH, MISSOURI 63048
REPORT COVERING PERIOD: 01-Apr-87 THROUGH ERR
OUTFALL NUMBER 2

OUTFALL SAMPLING TIMF, OF FLOW SAMPLED pH

NUMBER DATE 0^%
'•'. 2 Ol-May-87 •. "";^: ,':,.
if.. - : . .2 02-May-87 .^i& f
jfe 2 03-Hay-B7 .", .";;:
fc . 2 04-May-87
If": 2 05-May-87
r, 2 Ob-May-87

2 07-«ay-B7
2 OB-May-B7
2 09-Hay-87
2 10-May-87
2 ll-May-B7
2 12-May-87
2 13-Hay-87 ,
2 14-«ay-B7 :

2 15-«ay-87
2 lfc-Hay-87

i; 2 17-May-87
!'! 2 lB-May-87
b 2 19-May-87

2 20-May-87
2 21-May-B7
2 22-May-87 1130
2 2I-«ay-87
2 24-May-87
2 25-May-87
2 26-May-B7
2 27-May-87
2 28-Hay-B7
2 29-May-87
2 30-May-87
2 31-ttay-87

.itiGD;-;--: BY
llNMElSUREABLE

iUNfEASURE|BLE
'.UNMlASliREABLE

UNMEAS|RiAiLE ''
UNHEA'silEABLE
UN|EftstfeEfiBLE
UNMEASyKEABLE
UNHEfeSUREABLE
UNMEASufEftlE1

UNMEASU^ABLE:

UNMEfisllRlSlE
UNMEASpEA|LE
UNMEASUREABLE'
UNMEASJJREABLE
UNMEASUiRiEABLE
UNMEASUREABLE
,UHMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
IIHMEASUREABLE
UNMEASUREABLE

0.004 MK
UIIIIEftSUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
UMMEASUREABLE

TEMP. SAMPLE DATE OF TOTAL AS,TOTAL Zn,TOTAL CD,TOTAL Fh,TOTAL Cu,SUSPENDED EULFfiTE,
SOLIDS-,

TYPE ANALYSIS PDS • PDS PDS PDS PDS PDS FDS

8.5 GRAB 07-23-87 < 0.002 0.037 0.023 0.014 0.001 1.001 9.980



MISSOURI DEfĵ BNT Of NAIURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
NPDES HONITllBr REPORT FOR NON-MUNICIPAL WASTEHATER DISCHARGES
OWNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOMESTAKE MINING CO
PERMIT NO. MO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RIIH COMPANY, HERCULANUEM SMELTING DIVISION, HERCULANEUH, MISSOURI fc3018
REPORT COVERING PERIOD: Ol-Apr-87 THROUGH ERR
OUTFALL NUMBER 2

OUTFALL SAMPLING TIME OF FLOW SAMPLED pH TEMP SAMPLE DATE OF TOTAL AS,TOTAL Zn,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
• SOLIDS,

NUMBER DATE DAY MGD BY TYPE ANALYSIS PDS PDS PDS PCS PDS PDS FDS
2 Ol-Jun-87 UNMEASUREABLE '
2 02-Jun-87 UNMEASUREABLE - . '
2 03-Jun-87 1330 0.19 JML 9.4 GRAB 7-21-87 < 0.079 0.190 0.111 0.650 0.111 115.73b til.975

" 2 04-Jun-B7 UNMEftSUREABLE "
2 05-Jun-B7 UNMEASUREABLE
2 Ob-Jun-B7 UNMEftSUREftBLE
2 07-Jun-87 UNMEASUREABLE
2 08-Jun-B7 UNMEASUREABLE
2 09-Jun-87 UNMEASUREABLE
2 lO-Jun-87 UNMEASUREABLE
2 ll-Jun-B? UNMEASUREABLE
2 12-Jun-87 UNMEASUREABLE
2 13-Jun-B7 UNMEASUREABLE .
2 l4-Jun-B7 UNMEASUREABLE .
2 15-Jun-B7 UNMEASUREABLE . ' .
2 lb-Jun-B7 0730 0.025 MS 10 GRAB ,7-23-87 0.015 0.670 0.117 2.921 0.250 20.026 IHillfc
2 l7-Jun-87 0730 0.2 NS : . 8.1 GRAB 7-23-87 0.083 3.104 2.33b 7.677, 0.200 48.397 772.tB?
2 [B-Jun-B7 0700 0.234 MS 8.4 GRAB 7-23-87 <0.09B 2.460 1.523 2.734 0.098 62.483 716.597
2 19-3un-87 0730 0.024 MS 11.6 GRAB 7-23-87 0.070 0.467 0.094 2.804 0.160 28.037 126.167
2 20-,!un-B7 UNMEASUREABLE
2 21-Jun-e? UNMEASUREABLE
2 22-Jun-87 - UNMEASUREABLE
2 23-Jun-B7 UNMEASUREABLE
2 24-Jun-87 DISCHARGE BUT NO FLOH DATA, SEE ATTACHMENT FOR ANALYSIS
2 25-Jun-B7 DISCHARGE BUT NO FLOM DATA, SEE ATTACHMENT FOR ANALYSIS
2 26-Jun-87 UNMEASUREABLE
2 27-Jun-B7 UNMEASUREABLE
2 2B-3un-87 UHMEftSUREftBLE
2 29-Juh-87 UNMEASUREABLE
2 30-Jun-B7 UNMEASUREABLE



:i=%RTMEV ';, M;.:\,!̂ L RESOURCES -- DIVISION OF ENVIRONMENTAL DUAL MY
-:::E: r.CvrCRIHS ?[f'0f.! fOf HOU-KUMICIPAL KASTEWATER DISCHARGES
.MER: PARTNERSHIP uf- =,l. .'OE MINERALS CCRP AMD HOMESTAKE MINING IX!
-ERKIT SO. MO-0000281
''IE NUMBER: 3.500 JEFFERSON, POINT:
-ACiLITV NAME: THE DCF RUH COMPANY, HERCULANUEM SMELTING DIVISION, HERCULfiMEUM, MISSOURI 63048
:'EFGf:T COVERING PERIGk Ol-Apr-87 THPOUGH ERR
]'JT?%LL 'iUr-FEP 3

3 03-iipr-S?

Sl -Spr - i?
;3-rpr-Pv

7 16-Apr-B"
3 !7-Apr-B7
3 lB-Apr-8?
3 - S - A o r - E -

3 2 2 - P p r - S -
3 23-Apr-Fj?
7 24-f ipr-B7
3 :5-ftor-B?

3 2 7 - A o r - e 7
3 2e-Apr-37
7 2 ^ - A p r - S ? :57('
3 iO-Sipr-e? :t7')

IT FLO« EAflPLED pH

"EC
:!Q
rii] DISCKftRGi
NL1 DiSCHfiF.St
!!Q DISCH,Arr:GE
HC DISCHARGE
HQ OiSCHARSE
NO DISCHARGE
HO DISCHARGE
MO DISCHARGE
NO DISCHARGE
!)0 DISCHARGE .
110 DISCHARGE
HO DISCHARGE
HO DISCHARGE

. rlO .DISCHARGE ,
HO-DISCHARGE
NG DISCHARGE
110 DISCHARGE
HO DISCHARGE
MO DISCHARGE
NO DISCHARGE
MO DISCHARGE
110 DISCHARGE

0.588 JKL
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE

0.003 ML
0,5 JKL

TEMP SAMPLE DATE OF TOTfiL AB.TOTftL ZR, TOTAL CD.TOTflL Ph,TO:fiL Cj.SUS?EKS=D 5V:?;"
'

T\'Pr. ?DS PDS

7.4 64 GRAB 07-23-87 <0.245 <0.04"? <0.245 <0.491 < !).049 215 .S£3

65
7.4



.PftRTflEN'MISSOURI DEPARTMENT OF NftTURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
NPDES MONITORING REPORT FOR NON-MUNICIPAL WASTEMATER DISCHARGES
OWNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOMESTAKE MINING CO
PERMIT NO. MO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULANUEM SMELTING DIVISION, HERCULAHFIIM, MISSOURI 63048
REPORT COVERING PERIOD: Ol-Apr-87 THROUGH ERR
OUTFALL NUMBER 3

OUTFALL SAMPLING TIME OF FLOW SAMPLED pH

NUMBER DATE DAY
3 Ol-May-87'
3 02-May-B7
3 03-May-87 0730
3 04-Nay-87 1530
3 05-May-B7
3 Ofc-May-87
3 07-Hay-87
3 08-May-B7
3 09-May-87 0730
3 10-May-87

. 3 11-May-87 0730
3 12-May-87
3 13-May-87
3 lA-May-87

• 3 15-May-B7
3 tfc-May-87 :
3 !7-May-87
3 lB-May-87
3 19-Nay-B7
3 20-May-87
3 21-May-B7
3 22-May-B7
3 23-May-B7
3 24-May-87
3 25-May-87
3 26-May-87
3 27-May-B7
3 28-May-87
3 29-Hay-B7
3 30-May-B7
3 31-May-B7

MGD BY
NO DISCHARGE
NO DISCHARGE

0.35 MS
O.OB6 MS

NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE

1.303 JP
NO DISCHARGE

0.019 MS
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
HO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
HO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE

TEMP SAMPLE DATE OF TOTAL AS,TOTAL Zn,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
SOLIDS,

TYPE . ANALYSIS PDS PDS PDS PDS PDS PDS PDS



MISSOURI DEPARTMENT OF NATURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUfiLlTY
NPDES KONITDRINB REPORT FOR NON-MUNICIPAL HASTEHATER DISCHARGES
OWNER: PARTNERSHIP OF SI. JOE MINERALS CORP AND HOMESTAKE MINING CO
PERMIT NO. KO-00002BI
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULANUEM SMELTING DIVISION, HERCULAHEUM, MISSOURI 63018
REPORT COVERING PERIOD: 01-Apr-B7 THROUGH ERR
OUTFALL NUMBER 3

OUTFALL SAMPLING TIME OF FLOH SAMPLED pH

NUMBER DATE DAY
3 Ol-Jun-67
3 02-Jun-87 . .
3 03-Jun-e? -
3 OA-]un-87
I 05-Jun-67
3 06-Jun-B7
3 07-Jun-B7
3 08-Jun-87
3 0?-Jun-B7
3 10-Jun-B7
3 11-Jun-B?
3 12-Jur.-87
3 l3-Jun-37 07.̂
3.14-3un-B?'o730
3 15-Jun-B7 1500
3 Ifc-Jur,-B7 0730
3 17-Jun-B7 0730
3 18-Jun-B7 0700
3 19-Jun-B7 0730
3 20-Jun-B7
3 21-Jun-87
3 22-Jun-B7
3 23-Jun-B7
3 24-Jun-B?
3 25-Jun-B7
3 2fc-Jun-B7
3 27-Jur.-B7.
3 2B-Jun-87 0730
3 29-Jun-87 0730
3 ' 30,-Jun-87 077,fi

MGD BY
NO DISCHARGE
NO-DISCHARGE
NO DISCHARGE
.NO DISCHARGE
NO DISCHARGE
HO DISCHARGE
NO DISCHARGE
HO DISCHARGE
NO DISCHARGE
HO DISCHARGE
NO DISCHARGE
NO DISCHARGE

l.ifc MS.
1.456 MS
0.35 JML
1.027 MS
1.303 MS
1.303 MS
0.05 MS

NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
HO DISCHARGE
NO DISCHARGE
HO DISCHARGE
HO DISCHARGE
NO DISCHARGE

1.027 CEY
1.027 MS
1.027 MS

7.4
7.9 77

74
70
66

7.8 73.
7.8

TEMP SAMPLE DATE OF TOTAL AS,TOTAL In,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
SOLIDS, ' . ,

TYPE ANALYSIS PDS PDS . PDS PDS PDS PDS FDS

GRAB 7-23-87 <0.146 <0.029 <0.146 <0.292 <0.029 14.603 490. MS



THE DOE RUN COMPANY
Herculaneum Smelting Division
Herculaneum. Missouri 63048

October 26, 19S7

Mr. James A. Burris, F.E.
Missouri Department 'o-f Natural Resources
Division o-f Environmental' Quality
943 Lester Street ,
Poplar Bluff .. Missouri 63901

Re: Third Quarter 1987 NPDES Report, MO-O000281

Dear Jim:

Enclosed you will -find toe routine qua.-~ter.ly report -for the
first quarter o-f 19S7. '

Some discharges occured at outfall O02 due to a pump
failure. At the -present time the lift station is operating
properly. Different approaches, to controlling discharges during

outages are being ev*\. u^ted-

As a 'side note. during ~ns third quarter we discovered a
'••"iajor leak in one of our potable i«^ter supply I: .-;-•=. As a result
of nsvinc replaced this supply i i ne not only -have ws reduced our
potable water useage, but s?r. =•. si.de benefit ' ̂ ;e h-~ve reduced the
flow to the flux building sump <?nc w^vtp by .?.ppr ox ; mste.' y iOC; gprri.
Therefore, we should be able to manage about z. 100 gpm more
stormwater flow during rain evc-r-t^...

Dutfsll 003 was largely non-ex latent during the third
quarter. Outfall 003 serves the non-contact cooling water in the
acic plant. Our cinder p]ant was -down for najor repairs from
approximately August 6th through Septsmbs-r' 24th. The acid plant
did not run during this period and thus no non-contact cooling

•c:& , out •?-.-. 11 O03 discharge, was" rsquired.

-."vi f-Qi^iTier;ta.. u-Ticet



ISSCURl DEPARTMENT OF NATURAL RESOURCES - DIVISION OF ENVIRONMENTAL GUSLI TV
?['ES MONITORING REPORT FOP 'mH-IIUMICIPAL WASTENATER DISCHARGES
JNEK: PARTNERSHIP OF ST. JOE MINERALS CQRP AND HOMEETAKE MIMING CO
•P.MT MO. MO-6000291
•LE NUMBER: 3.500 JEFFERSflN, POINT:
ACILITY NAME: THE DOE RUN COMPANY, HERCULANUEM SMELTING DIVISION, HERCULAMEUM, MISSOURI 6304B
•?%T COVERING PERIOD: OI-Jul-S7 THROUGH 30-Sep-37
u'FALL NUMBER . I '

•JTFALL SAMPLING TIME Or FLOW SAMPLED pH

•JK3ER DATE DAY
1 Ol-Jul-87 0000
1 02-Jul-B7 0000
1 03-Jul-B7 0000
1 04-Jul-87 0000
1 05-Jul-B7 0000
1 06-Jul-87 0000
1 ;)7-Jul-87 0000
1 OB-Jul-87 0006
! ')9-Jul-S7 0000
1 lO-Jul-37 OMO

1 l2-.liJ.l-8? OO'iU
i 'i:.'-;-ji-E7 oooo
1 lt-Jul-37 OAOO
1 l5-Jul-S7 iKK'O
1 lh-,lul-S7 0000
1 17-Jul-67 0000
1 !8-Jul-87 0000
1 !9-Jul-87 3000
; JO-Jul-87 0000
'. ,M-Ji_;-37 OOOi.'
: 22-Jul-B7 4000
1 23-J'Jl-S7 OOOO
1 2(-Ju:-S7 0000
1 25-JU-S7 OOGO
1 26-Jut-67 0000
1 27-Jul-e? 0000
1 ?B-a:l-87 0003
1 29-Jul-87 0000
1 30-Jui-B? 0000
i "-Jv: --S7 30? •

MGD BY
0.853 WTP
0.545 WTP
0.523 WTP
0.401 NTP
0.292 WTP

0.54 WP
0.548 WTP
0.189 WTP
'•'.75'' W1P

•0.769 HTP

u. 555 WTP
0/57B »rp

•Oi566 WTP
0.438 WTP

0.77 WTP
C.b74 WTP

0.7 NTP
1.69 WTP
0.67 WfP

(\?OG HTP
0 kTP

0.079 W'P
. .0 WTP

0 WTP
0.617 WTP
0.617 WT&
0.267 KTP

. 0.27 W T F -
f ' . l?4 HTP
".454 KTP

TEMP SAMPLE DATE OF TOTAL AS,TOTAL Zn.lOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SUUFSTE,
. . • • SOLI5S.

TYPE ANALYSIS PDS PDS PDS PDS PDS PDE .PDS

8.4 [OMP OB-M-Q7 .0.'022 0.022 0.011 0.668 0.022 2.228 I&70.P57



•1SSGUR! DEPARTMENT OF NATURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
.'FSES MONITORING REPORT FOR NOII-MUHICIPAL WASTEWATER .DISCHARGES
JMER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOMESTAkE MINING CO
EMIT NO. MO-0000281
M.E NUMBER: 3.500 JEFFERSOfl, POINT:
,'C1!ITY NAME: THE DOE RUN LUMPMIY, HERCULANLiEM SMELTING DIVISION, HERCULhMEJM, MISSOURI &3Q4B
ZPORT COVERING PERIOD: OI-JuI-87 THROUGH 30-Sep-87
'U1FALL NUMBER ' • I

•UTFALL SAMPLING TIME OF FLOW SAMPLED pH

•JMBEP DATE DAY
-'I 01-Aug-B7 0000'

I 02-Au;-B7 0000
1 03-Aug-B7 0000
1 04-Aug-87 OOi'iO

.1 05-Aug-B7 0003
I OnrAug-B7 0000
1 -)7-Aug-B7 0000
1 OB-Auq-67 0000

1 10-Auo-B?
1 !l-Aug-G7 0000
t 12-Aug-B7 0000

14-Aug-S? 0000

MGD BY
•0.639 WTP
0.524 WTP
0.482 WTP
0.193 WTP
0.275 WTP
0.349 WTF
0.409 WTP
0.467 HTP

0.401 KTP
0.475 WTP
91455 WTP
0.455 WTP
0.45 "IP

TEMP SAMPLE DATE OF TOTAL AS,TOTAL Zn.TOTAL CD.TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
• SOLIDS, ,

TYPE ANALYSIS PDS f'DS PDS • PDS PDS PDS PDS '

1 2;-Au;-S7
1 22-Aug-G?
I 23-Aug-B?
I 24-AUQ-67 0600
! 25-Aug-B7 0639
1 Zb-Auc-87 0000
1 27-Aug-G7 0000
I ?R-Aug-B7 OOOC

V ,!'•:•

i:.202 WTP
0.438 W'P
b.4?9 dTP
P.481 WTP
0.408 WTP

I .:0-Au3-S7



liSiiUR! DEPARTMENT OF MfilUfifiL RESOURCES - DIVISION UF ENVIRONMENTAL e : . f t ! . I I V
-DEE. HQHITQRtNG REPORT FOR IIOII-Kl'.MlCIPiU. WASTEWf tTER DISCHARGES
>W: PARTNERSHIP OF ST. JOE tt'.NERfiLS CORP fiNO HOKEETA!;.E Mi NINE CG
EPKH NO. M-Q0002B1
:iE N'JflBEF:: 3.500 JEFFEREUN, PCll.'T:
. 'C IL iTY NftKE: THE DOE RUN COMPANY, HERCULAMl'EM SMELTING DIVISION, HERCliLA'OM, MISSOURI 63036
••;•:*• i COVERING PEPIO!): M-J t ih -87 THRC'JGH 3"-Eop-87
.JFiLL NUMBER i

: -0-l-Sep-E7 0000
02-Seu-e? 0040
03-Sep-87 0000
04-S=p-B7 0000
05-Sep-B7 0090
Ofe-Sec-E7 0000
0'-Scp-87 0000
OS-Sep-87 '0000
09-G5p-e7 0000

7 0000

Sftf.PL.lN6 TIME OF iU'W S^PLED pH TE^:F

0 . 4 6 W T P
0.485 «TP
0 .428 JJTP
0 .544 BTP
0.439 HIP
•\W KTr

0.43 WT?
0 .1 WTP

0.31 WTF-

O.I! DTP

0 . 4 7 7 W T P
0.371 HTP

0.3114 XTP
0.377 KTP
0.246 WTP
0.249 WTP
0.414 WTP
0.47! WTP
0.5! WTP

. 0.51 WTP
. 0.48? WTP-
. 0.17! WTP
0.529 WTP 9.8
0.511 WTP
0.3i5 iiTP

12-Er,?-e7 OCOij
13-?s;'-S7 0000
!.4-E=p-87 0000
15-Sep-S7 0000
IS-Stp-B' 0000
17-Ssp-e? 0000
IB-Bep-87-0000
19-Sep-B7 0000
?0-Se?-87 0000
2!-Sep-87 0000
22--S9P-67 0000
23-S?p-S7 000!)
24-Sgp-87 0000
25-Sep-87 0000
26-Ssp-B7 0000
27-Sep-E7 0000
2S-Sap-e.7 0000
2<J-Sep-B7 0000
30-Sec-87 0000

SAilPLv

TYPE

fiiilii lOTftL AS, iCTft!. in. '0:ftL CD. T O T A L pfcJOTft!. Cu,ElS?E^ED SUof tTE.
: ' 5CL1D-J.

FD5 PPS FD;; • r'DS P!)? PBS ?DE

CORP 10-07-87 O.OOS ( - .004 0.058 0.031 3^.302
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ISSOURI DEPARTMENT OF NATURAL RESOURCES -- DI'/ISION OF ENVIRONMENTAL DUALITY
-lirS MONITORING REPORT FOR NQIJ-MUNICIPAL UASTEWftTER DISCHARGES
•.••VEF;: PARTNERSHIP 0- SI. JOE KlffERALS COF3 AND KOHESTAKE «!«!!•][- CO

JlPER; 3.:00 ^F'
''•: NAME: THE DOE
COvERlNS f£F;iCC:
. .NUMBER

i SAMPLING TIME

DATE BAY
2"Cl-ftug-E7
2 02-AUQ-B7
2 03-AUQ-97
2 04-Auq-8?

2 06-ftu:-fi7
•-• iV'-fi,-. -J1i ••• / k'-U u 0 '

2 fiB-Aug-ST/
2 09-Aiiu-37
2 lO-JiUB-e.7

2 l l -Aug-67
J 12-f tuq-S? •
2 !3-Aug-£7
2 K-ftug-87
2 Jj-fiug-B?
2 lc-Aug-87
2 !7-Aug-87 0730
2 18-Aug-e? 0700
2 !9-Aug-P7 0700
2 20-Aug-67 0730
2 21-Auq-87 0800
2 22-AU5-87
2 23-fmg-e?
2 24-Aug-?7 07 :,0
2 2j-Aug-87
2 26-Aug-37 1815
2 27-ft'j:-B7
•-J * p _ A , , _ _ Ti T

~: '") 0 _ L • -i . 0 7

pen., crpir .

RlJii CiWWiV, HESCLL-iNJEi-l StiELrififj D i - 'H iON, Hnf'f'.L!1.
ii;-J,.l-'i7 IHFOKH 3 0 - 9 a o - S 7

. . 2

OF FLOW SAILED pH ' TEr!?' SAMPLE

MGD BY TYPE
" 'JUKE ASUR' E' ABLE

liNMEftSUREABLE
UIIS'.EAEURE.ABLE
UtiflEASUREABLE.

IIMMEfi'iliREABLt
:Ji!!lrLr.SUREABLE
IJIItlEASUREABLE
UH1EA3UREA8LE
IIMMEfiSUREABLE
UIJtlEASUREABLE
UWMEfiSUREflBLE
UNMEASLIREABLE.
UNMEASLIREHBLE
HtlMEfiBUREABLE
LlHMEASUREfiBLE

0.12t DWH 9. 5 GRAB
O.lli DHH 8.2 GRAB
0.104 DMH 9.i GRAB
0.089 DW 6.2 GPAB
0 . 1 4 4 DW 8 GRAB

(I!I1EASURE«BLE
UI!M£HS'Of!EftBLE

0.013 US 9.8 GRfiP
UllriEASUREfiBLE

0.046 SW ERftB
,. UNMEPBUREABLE

UHMEAS'ilREABLE ' • .
i.iNHEASLIREABLE . ' '

.Ml -:>., l i lSSOUSi i30'-3

Of tTE OF T O T A L AS, TOTAL ZnJDlftL CD, TOTAL Pb, T O T A L Cu.EliSPEHDtD SULFftTE,
SOLIDS,

AHSI.Y?15 PL'S PDS PDS PDS ' PDS . FDS PDS

0 9 - 0 1 - 3 ? 0.193 t.4Bl 0.854 30.291 0.911 28". 029 18!. 390
09-01-87 O. lOi 1^253 0.99c( 60.351 O.B98 160.67? 3t0.07fc
0 9 - 0 1 - 6 7 O .S41 - V - . 7 8 7 2.127 135.379 20.914 1634.632 49C.314
09-01-87 C'.0:M> 2.4l'i 0.309 ft. 748 0 .472 23.7t.5 108 .427
0 9 - O I - e ? C . 0 7 1 ^ 1 . 4 1 3 0.602. 4.804 0.163 16.822 395,322

09-01-67 C.020 0.022 (-.002 0.153 0.003

09-01-G7 0.159 <g.OSO 1,742 104.178 5. 986
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^':(X.\ DEfaRTilEN; GF MAIUfiAL RESOURCES - DIVISION Cf EWIRCMEMTAl OL!ft l . : rv
Di5 iiOHITORIHG REPORT FOR MOM-MUNICIPAL MSTEsihTER DISCHARGES
O: PARTNERSHIP OF ST. JOE XlhERftLS CCR:' AMD MOflESTflKE NIN5NS CC
r r : !T KG. HG-0000281
..E ii'JREtS: 3. 'GO JEFFEREH::, POINT: .
C l L i T V NAME: Tff DOE Pil^J rOiirwNV. HERCU!.A!;uEf! HMELliiin P IV iS iGH, WEPClJl.K'liiu:'., "iSEfJ'JSI SS'iHB

5 F'EftlOC: i > ! - O u i - - 3 7 IHROU3H 30-Ss.p-B:'

ShRFL',1-16 I1HE OF Fl.OM SflKFLED pK 'Ji.TE OF TOrf l AS,U1TSI h.TO'Al. C D . T O T A L ?b.TOrfiL C'a.E.L!S?EfiDE:,i
'

DATE DAY ̂
3 Ol-Sep-87
3 02-Bep-87
3 03-£sp-B7
3 04-250-67
I 05-Se?-87
i Oi-?,pp-37
3 07-Sff-S?
3 OB-Bep-G?
"? M C1 « 0 .3 r - P "*•-' v 7 w'Cj.' C /

3 !0-£*p-87
i !l-£ep-B7
3 !2-Sep-67
3 !3-S*p-S7
3 14-Sep-87
3 15-Sep-87
3 lt-Spp-87
3 !7-Sep-87
3 lB-Sep-87
3 19-S2P-87
3 20-Sep-B7
"* ''I r - 1- 0 "T:• i'-:ep-Bi
3 22-ScO-67
3 ;3-£5p-£7
3 v;4-;.Kp-E?
3 25-EEp-;.7
3 2{>-Se?-87
3 27-Sen-E7
3 28-3ep-8':.
'3 29-Sjp-S?

''*. "".'"'- -H." - ;'"'

K.3!) . BY
•'IP DISCHARGE
110 DISCHARGE
110 DISCHARGE
HO DISCHARGE
HO DISCHARGE
NO DISCHARGE
NC DISCHARGE
HO DISCHARGE
!ifl S15CHARGE
HO DISCHARGE
!IO niSCH^SE
!IO DISCHARGE
110 DISCHARGE
MO DISCHARGE
(10 DISCHARGE '
KH DISCHARGE
NO DISCHARGE
Mil DISCHARGE
(ID DISCHARGE
HO DISCHARGE
110 OISC-lftRGE
110 DISCHARGE
"p, QI crupper

HO DISCHARGE
HO DiSCHftfiGE
MO DISCHARGE
NO DISCHARGE
110 DISCHARGE
on DISCHARGE
•;;.i :isĉ .AR3E

PDi PDF, . PCS
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THE DOE RUN COMPANY
Herculaneum Smelting Division

881 Main Street
Herculaneum, Missouri 63048

1.983

Mr. James A. Burris, P.'.E. '
Missouri Department: of Natural Resources
Division of Environmental Quality
946 Lestar Street
Poplar Bluff, Missouri 63901

Rn: Fourth Quarter 1987 NPDES Recort. hO-0000281

Dear Jim:

Enclosed you 'will find the routine ouar-eriv report -For the
h quarter of 1987.fourth quarter of 198

Major structural renovation of one of our wa%er treatment
plant's multi media filters was initiated curing the fourth-
quarter. Completion of this project will help insure the
continued quality of the water produced at .ovr water treatment
plant.

A discharge occurred at outfall 002 during Lecember when it
became necessary to change pumps due to reduced pump capacity.
Use of a temporary pump during the maintenance operation
significantly helped reduce the discharge to a minimum. At the
present time the lift station is operating properly.

Outfall 003 was operated intermittently during the fourth
quarter due to a:mechanicl problem in the. acid plant's cooling
tow^r. We would expect to return to closed loop operation within
the first quarter o-t- 1988 dependent on :.-.!:bier.t temperatures

at the time rsr.= ir== are ••.J

.! Officer

cc: Can Vi.irnherg
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DEPARTMENT OF MftiUHfti. RESOURCES -• DIVISION CF ENVIRONMENTAL Q U A L I T Y
:.?JZS WlinORlliG BEFOR; Hlk UOI)-MUMICIPAL HASTEWATER DISCHARGES
.^.E;(: PARTNERSHIP OF SI. .luE MINERALS CORP AND HOMESTAKE MINING CO
•EF;r,lT SO. HO-G00028!

:ACILiTV NAME: THE DOE RUK COMPANY, HERCULANUEM SMELTING DIVISION, HERCULANEUM, MISSOURI 63048
REPORT COVERING PERIOD: . C'l-Oct-87 THROUGH ?l-Dec-B7
ZulFALL !(Ur,BER 3 • ' .

•SAMPLING TIME 0! FLOW SAMPLED pH

DATE
3"01-Mov-57

3 04-NOV-B7
3 05-i:ov-B7

3 07-N3V-E7
3 08-Hav-87
09-N3V-8?
lCHJov-3?
11-Nov-B?

!!-Hc,v-.S7
!4-tl3V-67

l?-llov-p7
18-Ncv-i?

25*!lov-B7
2i;Mcv-87
27-IIOV-B7
2S-HOV-67
I'9-!.:c.v-87 IIi'.")

3

MGD £V
110 DISCHARGE '
!in DISCHARGE
110 DISCHARGE
NO DISCHARGE
NO DISCHARGE
110 DISCHARGE
HO DISCHARGE
tin DISCHARGE
NO DISCHARGE
I.'O DISCHARGE
II']. DISCHARGE
Hi] DISCHARGE.
MO DISCHARGE
Ilii DISCHARGE
NO DISCHARGE
110 DISCHARGE
!IG P1SCHAR6E
Si DISCHARGE
ill: DISCHARGE
till DISCHARGE
:iO DISCHARGE
till DISCHARGE
I'U DISCHARGE
tiu DISCHARGE
NO DISCHARGE
NO DISCHARGE
HO DISCHARGE
.HO DISCHARGE

'1.303 MK
.Hi. DISCHARGE

SAMPLE DATE OF TOTAL A S , T O T A L I n , T O T A L CD,TOTAL P b , T O T A L Cu.SUiPEi iDEL SULFATE.
SOL!;::.

.TYPE . ANALYSIS PDS ... PDS PDS PDS . PDS PCS - ?DS-
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THE DOE RUH COMPANY

LEAD SMELTING DIVISION

HERCULANEUM, MISSOURI

HEAVY HEJ1ALS_ IH WWTP W A T E R SAMPLES

18-JUL-88 ' ANALYST = M A R I L Y N PRG = H G W W T P 8 8 . P R G

Pb Cu_____ As
7/15 001 3:30 PM 0.144 < 0.008 ND < 0.05
SUSPENDED METALS

Zn Cd
0.007 0.002

Pb_____ Cu_____ As
7/15 001 3:30 PM < 0.023 ND < 0.008 ND < 0.05
DISSOLVED METALS

Zn_____ Cd
0.143 0.002

Heavy metals reported in ppm



i

SEP I EMBER '8? 001 "QUICKIES"
UITP GOALS FOR LEAD I N POUNDS =: 0.

DAY

1
1
1
2
2
2
3
3
3
4
4
4
5
5
6
6
6
7
7
7
8
8

. 8
7

9
7

10
1 0
10
11
11
11
12
12
12
13
13
13
14
14
14
-. ~

...5
16
16
16
17
17

LOG

(301
001
001
(301
001
(301
001
001
(301
001
(301
001
001
(301.
001.
001
001
001
001
001
001
<301
001
001
0(31
(301
(301
001
001
001
001
001
(301
00. i.
001
001
(301
001.
(301
001-
001
301

••/O:.
001
001
001
001
00 1

SFT

D *
E
N
D'
E
N
D .
E
N
D
E
N
D
N .
D
E
N .
D
E"
N
D '
E
N
2-
E
N
D
E'
N
D
E
N
D
E
N
D
p
N
D
ZT

N

'""

u '
• E •
N
D
E

pK .

9,1
9.5
9.2
9.3
9.3
9.2
9.0
9.1.
9.2
9.0
9.0
9.2
9.2
9.3
9.1
9.3
9,4
9,4
9. .3
9.4
9.4
? , 3
.9.5
9.6-
9.2
9,0
9,7
9 . 5
9.2
9.5

• 9.4.
9.2
9,7
9,3
9,?
9,.s
9.2
9̂ -1'
9.7
9.3
'9 ,.2-
" -'

.

9 . 1
9 ..3.
?.l
9,2
9,0

PPM

0,
0.

• 0 .
0.
0.
'0..
0.
10.
0.
0.
0.

' 0 .
0.
C:,
.0.
'0.
0,
''o.
0.
.0.
' •:"? ...
.0.
0..
. ' a

0.
.-.
•_• a

o ,
•o.
0,
0.
.0.
0.

. 0.
•_ 1

0,
.r::- .
'...• .
0.
0.
o ..

' " •
••'.
• J 1

.'o.
?»' "

0.
. b.

")40
120
080
230
1 50
140
120
100
100
080
100
080
120
090
060
080
160
050
070
050
0"TO

V70
140

"^•'.

120
130
\L •=.-."..
090
070
060
O'uO
120
070
0 ""'•')
"'•.7)''i

080
-.330
030
060
070
OtO
0= :
z

OSv
070
O'flO
080
080

GPM

292
292
292
292
292
198
292
292
292
292
242
292
292
548
408
408
40S
292
242
905
242
24.2
126
2 = 2
547
547
40-i:
408
408
126
126
126
408
408
19S
242
198
198
'548
548
^ 99

- z -
...'.- •

'-••J-f
198
19S
193
198

35/SHl:-':" OR' 1.06/DAY

LPS
SHIFT

0 . 632
0
(3
(3
0
0
(3
0
(3
0
0
0
0
0
0
C-
G
0
0
0
C
0
0
*_

.'3
'-'
..."
0
0
(3
(3
0
'3
0
•1.'
0
0
0
(3

• C;
C

.-
0
0
0
(3

.140
,,-094
.327
.175
.111
. 140.
.117
.117
.094
. 097
.094
,211
.296
.147
.131
,261.
,058
.062
.121
,'1'6S
,087
.071
.l^L

,167
,121
.. ::.••??
, %.47
,114
.030
.02?.
.061.
.114
.114
, 042
.073
.. 063
,063
.132
.154
•*':!.--

j •."""_

";"
. -.31
.056
. 040
.063
.063

- ̂... _=

0
(0
(0
(0

SPT LSS
DIFF DAY

.278 O.S65

.213)

. 260 )

."'026) 0.614
(0. 178)
(0
(0
(0
(0
(.0.
•( o
(0
(0
(0
(0
( -0
(0
; .3

'. ( 0
:• r
;' ::
(0
•'0
, 0
(0
', 0
.. .z
;o

'? '/
\'"/
( C
( 0
(0
( 0
t •
(C
(0
( o
(0
('3

."«

'••

( •:./
.' . ".

( o
.( 0

.242)
,213) '0.374
,236) .
.236)
. 260 ) 0 . 284
.256)
.260)
..319) 0.507
.234)
.206) 0.539
,223)
.092)
.295) 0.308
.255}
'. 1 72 ;•
._Z^' ;.Z2=
.266)
. 2S3 )
.21?) 0,4S2
,1E7;
,173)
.25=' ••1.56-.3
., 206 )
,239;

.323) 0.116

.328)

.293)

.239) 0.276
v239)
.306 :
,2/6.- ^.ZO4
.29v)
.290)
.222) 0,333
, 200 )
23vb'
"?.•- - •-•-

;:A ;
.223- ' .226
.295}
,314)
.290) 0.174
.290}

DAY SAMP
DIFF ID

(C) ."='.' V CM
DW
•RS

(0.446) MK
DW
RS

(0.686)' MK .
DW

' RS
(0.776) MK

DW
RS

(0,553) MK
JP

(0.521; MK
DW
JP '

f 0.752' MK
RS
JP

"...%.-- D'/
JP

. RS
(C.572' 2̂

JP
RS

:". 700: DW
JP
RS

(0.944) DW
RS
JP

(0.734) DW .'
RS
;̂ !<

(v. c;6.. DW
RS
MK

(0.727) DW
JP
MK

: . 1. "Z

f-.
0,2"- R2

JP
I'-IK

(0,3S6) RS
JP



i;
18
1.8
18
1?
19
19
20
20
20
21
21
21
22
22
22
23
23
23
24
24

001
001.
00.!
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
1)01

:'.; -
D' . .
"

N
D
p
N .
D
E

. N '
D
E
N
D
E
N
D
E
N
D
N

':/ . 0
9,0
'"-/ ,'">
9 . 0
9, 0
'? '.'•'
9.1.
9.1
9.1
9 .4
9 . 0
9,0
9.1
9.1
9., 1
9.2
9.1
9.2
9.1
9.0
9.4

0
' 0
• 0
0

' 0
0

.. o
0

. o
: 0
0
0

• 0
0
0
0
0
0

' 0
0
•o

.060

. 0 70

.. '.'SO
, 060
..05U
,.050
.050
.050
. 050
. 060
.050
.050
.050
. 070
. 070
.070
. 090
.050
.050
.'050
.050

1 vG
236
73':
236
242
242
242
242
242
242
242
242.
242
242
242
242
242
242
242
242
242

(.:•
V
."

'';
(.,-
r
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

„ !_••-.._•

, J66
. .'"'"i:
,057,
. U4S
./.'}-!• -S
. 048
. 048
. 048
.058
. 048
. 048
.'048
.068
. 068
., 06S
. 087
. 048
.048
. 073
. 073

. C-
•. u
. •:_.
( 0
•:. 0
V
( 0
(0
'(0
(0
( o
(0
( 0
: o
( 0
(0
( 0
( 0
(0
( 0
(0

/.j-.ŷ  /
.287; 0. 1--V V.5b.\ j
. ":'" ?.-'.'•
..297.)
.305) 0.145 (0.91̂ )
-,30")
.305)
.305) 0.155 (0.905)
.305-)
.295)
.305) 0.145 (0.915)
,305)
.305':

,285) 0.204 (0.356)
.285)
.285)
,266) 0.184 (O.S76)
.305)
. 305)
.457) 0.145 (0.9.15!
.457)

:'V<
R5
JP
MK
RS
™

DW
R.3
JP
DW

• RS
MK
DW
DH
MK
DW
JP
MK
DW
JP
DW

"S/VJFT" SAMPLES TdA'E/V
J/V SPEC

C-F SPEC

" SAMPLES TA^EW7"C<r<4L
J/V SPEC

OF SPEC

70
6?

J/V SPEC S/4/VPLE
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THE

COMPANY

SMELTING DIVISION

J. E. FuzSiMMONS
DIVISION MANAGER

April 27, 1989

Mr. Gary Gaines, P. E.
Missouri Department of Natural Resources
Poplar Bluff Regional Office
948 Lester Street
Poplar Bluff, Missouri 63901

Re: Monitoring Data Report 1st Quarter of 1989

Dear Gary,

Enclosed you will find the monitoring data report for
the first quarter of 1989. If you have any questions, please
feel free to- call me.

Sincerely,
\J
î s-'M'vc.i,-

•/James M. Lanzafarife
Environmental Superintendent

881 MAIN ST.. HERCULANEUM. MO 63048
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SSOURI DEPARTMENT OF NATURAL RESOURCES - DIVISION OF ENVIRONMENTAL QUALITY
E3 MOHITORIHG REPORT FOR IIU'I-MUNICIPAL HASTEHATER DISCHARGES
'<: PARTNERSHIP OF ST. J% I'lllFRALS CORP AMD HOMESTAKE HINIHG CO

IIT MO. MO-0000261 , .:
LE NUMBER: 3.500 JEFFERSON; r.OINT: ^

NAME: THE DOE Rill(;WM(';ANY, HERCULANUEH SMELTING DIVISION,'HERCULANEUM, MISSOURI 63048
FORT COVERING FERiGD:
-TFALL NUMBER

'
SAMPLING HUE OF

1 01-Fee-89
1 02-F?b-8? 0000
1 03-Feb-S? 0000
1 04-Feb-S9 0000
1 05-Feb-6? 0000
1 06-Feb-99 0000
1 07-Feb-G? 0000
1 08-Feb-89 0000
!• 0?-Feb-89 0000
1 lO-Feb-89 0000
1 ll-Feb-39, 0000
1 12-Feb-89 0000

'1 13-Febrc? 0000
1 14-Feb-S? '0000
1 15-Feb-e? 0000
1 la-Feb-3? 0000
1 17-Feb-S9 000')
1 13-Feb-G9 0000
1 l=-Feb-89 OOCO
1 20-F:b-3? 0009
1 21-f?b-S9 OOOv
1 22-Feb-89 0000
1 23-Feb-89 0000
1 24-Feb-e? 0000
1 25-Feb-89 0000
1 26-Feb-S9 0000
1 27-Feb-S9 0000
I 28-Feb-8? 000')

0.4007 '
0.4165 WTR
0.43851 HTP.
0.3042.'«TP

V.5977-NTP
0.451 S N T P

-(.,61)63 HTP
NTP
HTP

'.M>.5377 WTP
•/. 4599 HTP
0.^02 WTP
0.4477 HTP
V.3621 WTP
0.3104 WTP
•0.44 HTP
0.416 WTP
0.406 HT.P

HTF

TEMP- , SAMPLE DAIF UF IOTAL AS.IOTAL Z n . T Q T A L CD,TOTAL F b . T O T A L . Cu,SUSPENDED SULFATE.
\. Vl "" "'" . " " """ " ' " " " SOLIDS. " '"

PDS PD3TYPE ANALYSIS PDS PDS PDS PDS PDS

GRAB 03/03/89 0.192 0.054 0.088 0.718 0.031 3S.401 3763.271
9.2



ISSOURI DEPARTMENT OF HAiURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
'['E: MPIH TOPING RCFORT FOf limi M'llllLIPAL WA5TEWATER DISCHARGES
:.!!2R: PARTNERSHIP OF SI. JOE MINERALS [QRP AMD HOMESTAKE MIMING CO
.'•MIT NO. MO-0000231
!LE NUMBER: 3.500 JEFFERSON, POINT:
-CiLITY NAME: THE DOE RUN [OIIPANY, HERCULAMUEM SMELTING DIVISION, HERCULANEUM, MISSOURI 63048
Z-GRT COVERING'PERIOD: Ol-Jan-89 THROUGH 31-Mar-89'
:i-ALL NUMBER • ' 1

SAMPLING ' TIME OF Fl.(iH SAMPLED pH

DATE- DAY il
Ol-Mar-89 0000
v2-Mar-S9 0000
03-M»r-39 0000
04-Mar-29 0000
05-Mar-89 0000
06-Kar-S? 0000
07-Mar-G? 0000
Og-Mar-S9 0000
09-Mar-89 0000
10-Mar-89 0000
llrMar-89 0000
12-Mar-89 0000 . '
13-Har-69 0000
14-Mar-8? 0000
15-Mar-S9 0000
16-Mar-89 0000
!7-Mar-89 0000
lS-Mar-89 0000
19-Mar-S9 0000
20-Mar-89 0000
21-Mar-89 0000
22-Mar-89 0000
23-Mar-S9 0000 '
24-Mar-69 0000 •
25-Mar-S9 0000
26-Mar-89 0000
27-Mar-89 OOOQ
2S-Mar.-S9 0000
29-(1ar-S9 OOOv

1 30-M«r-S- (m'vv

Mi ' BY
0.3424 HTF
0.4498 WTP
u.4555 WTP
i'.4'J63 HTP
0.3531 HTP
v.2943 HTP
0.3246 HTP
0.365 HTP
0.20&1 WTP
0.4572 WTP
0.5651 HTP
0.5324 KTP
0,5592 WTP
0.5955 HTP
0.5003 KTP
0.5664 HTP
0.&7I3 HTP
0.467 WTP
0.4016 WTP
0.616 WTP
0.6161 WTP
0.645 HTP
0.695 WTP
0.731 HTP
0.8275 WTP
0.3505 HTP
0.7767 WTP
0.7416 HTP
i',b759 WTF
..;-? UP

TEMP SAMPLE DATE OF TOTAL AS,TOTAL Zn,TOTAL CD,TOTAL Pb,TOTAL.Cu,SUSPENDED SULFATE,
. . . .. , .. .. , ' SOLIDS,

TYPE ANALYSIS PDS PDS' PDS PDS PDS .PDS . PDS

COMP 03/14/89 0.086 0.076 0.053 0.287 / 0.014 17.198 1454.927'

9.1



'E20URI DEPARTMENT OF NATURAL RESOURCES - DIVISION OF ENVIRONMENTAL QUALITY
jES MONITORING REPORT FOR IIGII-HUMCIPAL WASTENATER DISCHARGES
:HER: PARTNERSHIP OF ST. JOE.MINERALS CORP AND HOHESTAKE MINING CO
•?.HIT HO. HO-OOCG281
;LE NUMBER: 3.500 JEFFERSON, POINT:
J i L l T Y NAME: THE DOE RUN COMPANY, HERCULANUEH SMELTING DIVISION, HERCULANEUH, MISSOURI 63048
.PORT COVERING PERIOD: Ol-Jin-89 THROUGH 31-tlar-S? • •
FALL NUMBER

1FALL SAMPLING ' TIME OF FLOW

"•PER DATE SAY
2 Ol-Jan-89
2 02-J:n-S9
2 03-Jan-8?•

2 05-Jan-69 014?
2 06-Jan-8?
2 07-Jan-S?

. 2 O S - J a n - £ =

;, ' ?
:-

• 2 13-jjn-;9
2 14-ian-S?
2

2 13-Jar,-??
2 lS-Jan-69
2 20-jr.ri-9'?
•• v j - . i ^ - . -yv

2 22-J iR-Es
2 23-J;r,-S?

2 27-Jan-89

SAMPLED pH

Mill) Er
.UIII1F.ASUREA8LE
UNMEASUREABLE
UIIIIF')SUREABLE
ulii-ll ASuSEABLE

0.00144 m
UIIMEKiJREABLE

HI.WCodfiEfiPLE
UIIHEASUREAkLE
UHIIFASUREABL2
illlill i>Si)F.F.H3L£
UHIIEAEUREABLE

i'!IH!.i!=L'r.EAEl.E
iiliHEf.;L'REA?LE
UMil i i -SUREABLE
lillMFi.El.FEABLE

U'lllEnSUREABLE
UNMEASUREABLE
UIIIIEASUREABLE

, TEMP SAMPLE DATE OF , TOTAL AS,TOTAL Zn,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
:.. SOLIDS, . .

TYPE "AMIM'IS pos FDS PDS FD; PDS FDS P&B

GRAB 01/20/89 0.001 0.130 0.025 0.167 0.005 0.120 7.294
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'lE-iOURi DEPARTMENT OF KSiURAL RESOURCES'- DIVISION OF ENVIRONMENTAL QUALITY
,:l'E3 nON'TORiriS REPORT FOR IIUIi-MUHlCiPAL WASTE'dATER DISCHARGES
•;«ER: PARTNERSHIP OF ST. JOE MINERALS CORP AND KOHESTAKE MINING CO
ERfiiT NO. HO-0000281
iLE NUMBER: .3.500 JEFFERSON, POINT:
AGILITY NAKE: THE DOE f;U« COfiFAJiV, HERCULAHUEM SMELTING DIVISION, KERCULANEUH, MISSOURI 63018
•EFDRT COVERING PERIOD: (U-Jan-39 THROUGH 31-Mir-89
iJTFALL NUMBER 2 . • . •

<J"SLL SAMPLING TIME OF FLOW . SAMPLED pH TEMP SAMPLE DATE OF TOTAL AS,TOTAL Zn,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
.:- ' - • • - •• • • - • . . . . . " . . . . . . . . . . . . . . . . . .SOLIDS.

TYPE AKALV3I.I PDS PDS FDS PDS PD; PQS PDSp^BER DATE ' DAY
I.: 2 Oi-Maf-S9
j: 2 0'2-Mr.r-5'?

2 03-Hir-69
2 04-Kir-3;
2 05-Hsr-89
2 Oi-Mar-e9
2 07-Har-89
2 Oo-!^r-S9
2 09-Kar-59
2 10-i1ar-89-'
2 ll-Har-B9

' 2 12-h5f-89
: 2 13-Nar-89

2 i1-!1ar-89
2 IS-Hir-S1?
2 !i-Har-E';
2 17-Mar-39

.-• '2 iS-Har-89
2 19-Mar-39
2 20-il3r-89
2 21-i1ar-39
2 22-Hjr-89
2 23-Ksr-89
2 24-Har-S9
2 25-Mir-89 :
2 26-«2r-S9
2 27-fiar-S9
2 2S-Hir-39
2 2^-Hi r -3^

!;[•[' BY
Uiii'lEASUREABLE
tilillEftSUREABLE
ytiMEAiUREABLE
l.ilWF.fiS'JP.EABL'E
IJNHEASUREA3LE
UNKEASliR'EABLE.
UNilEASUREABLE

. OilllEliSUREABLE
UIIMEAiUREABLE.
HilMEASUREABLE
UIIHEfiSUREABLE
UlillEASUREABLE
'JliflEASUREABLE
UNHEASUREABLE
UDHEASUREABLE
UNIIEA3UREABLE
UilflEASUREABLE
UIIHEASUREABLE
UNIIEASUREABLE
ilHHEASUREABLE
UIIHEASUREABLE
UIIHEASUREABLE
UIIHEASUREABLE
iiMIOSUREABLE
UllilEASUREftBLE
UHHEftSUREftBLE
UHHEASUREABLE
IJNKEA5UREABLE
li ' iMEASUREAELE



:iSCUR! DEPARTMENT OF NATURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
f-DEB MONITORING REPORT FOR NOH-MUHiCIPfiL WASTEMATER DISCHARGES
••!NER: PARTNERSHIP OF SI. J?r HIUF.RALS CORP AND HOMESTAKE MINING CO
^SMIT NO. MO-0000281
!LE NUMBER: 3.5')0 JEFFERSOH, POINT:
nCIHTY NAME: THE DOE RUN COMPANY, HERCULANUEM SMELTING DIVISION, HERCULANEUM, MISSOURI 63048
I?GRT COVERING PERIOD: 01-Jan-3? THROUGH 31-Mar-89

NUMBER . 3

;?FALL SAMPLING TIME 0? Fl.vW

.flEES DATE DAY
3 M-Jan-39
3 02-J3H-39
3 03-Jan-89
3 04-Jan-BS

3.06-Jan-8?
3 07-Jan-5?
3 06-J«n-3?
3 09-Jan-S4

3 ll-Jan-89
3 12-Jan-S?
3 13-JM-S9 •
3 14-Jan-a?
3 15-Jan-69

3 17-J=n-2?
3 18-Jar,-8?
3 ii-Jan-S?

3 Zl-Jan-89
3 22-Jan-39
3 23-Jan-99
3 24-Jan-S?
3 25-Jan-S?
3 26-Jar,r89
3 27-Jan-S9
3 28-Jan-S9

3 30-Jan-S?

SAMPLED pH

KGD BY
NO DISCHARGE
NO DISCHARGE
MO DISCHARGE
110 DISCHARGE
NO DISCHARGE
MO DISCHARGE
<iC DISCHARGE
HO III30IARGE
IIU DISCHARGE
IK) WSrHMRF
MU DISCHARGE

• MO DISCHARGE
MO DISCHARGE
litl DISCHARGE
NO DISCHARGE
Nu DISCHARGE
Nfl DISCHARGE
MO DISCHARGE
MO DISCHARGE
NO DISCHARGE
MO DISCHARGE
N(l DISCHARGE
MO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
tin HSCHARGE
II.' HiCHARGE

TEMP SAMPLE DATE OF TOTAL AS,TOTAL Zn,TOTAL CD/TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
SOLIDS, •

TYPE ANALYSIS PDS ". PDS PDS PDS" ' PDS ' PDS' PDS '



1SSOURI DEFARTHtl iT OF iSfi iuRftL RESOURCES - DIVISION UF ENVIRONMENTAL Q U A L I T Y
DES 11QIUTGRING REPORT FOR Huil-!MitCiFAL HASTENATER DISCHARGES

-.'HER:. PftRTHERSKIP OF SI. JOE HilOALS CORP AMD KOilESTftKE MINING CO
•:F:KIT no. po-oooo28i
!L£ HUHEER: 3.500 JEFFERSOii , PO INT :
• i C i L l T Y liftht: THE DOE RUN COMPANY, HERCULAMUEil SHELT1MG DIVISION, KERCULA.'IEUH, HiSSOIJRI i3048
EPORT COVERING PERIOD: Ol -Jan-89 THROUGH 31-«£r-89 • • '
iTF'ALL NUMBER 3 : .

.;iFALL SftRPLING TIME OF FLOW SAMF'LED pH Tt«P SftHPLE OftlE OF TOTAL AS,TOTAL In,TOTAL CD,TOTAL Pb.TOTftL Cu,'SUSPENDED SuLFATE,
. - • - . . - . : . . . . . . . • . . . . . . . SOLIDS,

' TYPE ANALYSIS PDS PDS PDS PDS FDS '.' PDS " PDSDATE DAY
3 i)i-Fcb-S9
3 02-Feb-39
3 03-Feb-39
3 04-Feb-39
3 05-F=b-39
3 Oe-Feb-39
3 07-Feb-3?
3 03-Feb-89
3 09-Feb-89
3 iO-Feb-39
3 il-Feb-69
3 12-Feb-89
3 i3-~eb-8'i
3 i4-Fsb-&9
3 15-Feb-89
3 ia-Feb-39
3 17-Feb-39
'3 iS-Feb-89
3 19-Feb-S9
3 20-Feb-d9
3 2l-Feb-89
3 22-Feb-S9
3 23-Feb-S9
3 24-Feb189
3 2j-Feb-S9.
3 2s-Feb-39
3 27-Fsb-89 .
.3 23^=6-3?

hGD BY
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
110 DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
110 DISCHARGE
liO DISCHARGE
NO DISCHARGE
NO DISCHARGE
111' DISCHARGE
NO DISCHARGE
NO DISCHARGE
HO DISCHARGE
NO DISCHARGE
NO DISCHARGE
110 DISCHARGE
110 DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
NO DISCHARGE
HO DISCHARGE
lif! DISCHARGE



V .

::SOnRi DEPARTMENT OF HAIUSAL RESOURCES -- DIVISIOII OF ENVIRONMENTAL DUALITY
?E5 MONITORING REPORT FOR NON-MUNICIPAL HASTEWATER DISCHARGES
JHER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOMESTAKE MINING CO
PMIT NO. MO-0000281
:iE NUMBER: 3.500 JEFFERSON. POINT:
-.CILITY NAME: THE DOE RUN COMPANY, HERCULANUEM SMELTING DIVISION, H.ERCULANEUM, MISSOURI 63048
'FORT COVERING PERIOD: OI-Jan-39 THROUGH 31-Mar-89
.•TFALL NUMBER 3

;FHLL SAMPLING IIhE ']F H.IIW .SAMPLED pH

DATE "
3 01-M.ir-S?
3 02-Mzr-S?
3 0:-Mar-S9
3 04-Mar-S4

3 06-Mir-S?
3 07-M:.r-89
3 OS-Mif-39

.? 10-Mar-89
3 ll-K=r-89
3 12-Mar^S9
'3 13-Mar-8)
3 14-llar-39
3 IS-Mar-S?
3 16-Oar-a?
3 17-Mar-S9
3

3

3 22-M;r-S?

.3 Z4-Mar-6?
3 25-Mar-S9
3 26-M«r-39
3 27-Mar-S9
'3 ;S-Mar-89

MOD BY
HO DISCHARGE
III) DISCHARGE
HO DISCHARGE
.Hu DISCHARGE
M DISCHARGE
HO DISCHARGE
NO DISCHARGE
!lu DISCHARGE
'l!j DISCHARGE
Mil DISCHARGE
flU DISCHARGE
MO DISCHARGE
NO DISCHARGE
MO DISCHARGE
MO DISCHARGE
Mj DISCHARGE
MO DISCHARGE
110 DISCHARGE
IM DISCHARGE
MO DISCHARGE
MO DISCHARGE
MO MSCHARGE
IN DISCHARGE
MO DISCHARGE.
MO DISCHARGE
NO DISCHARGE
NO.DISCHARGE

I.'):? DM
DM
5M

TEMP SAMPLE DATE OF TOTAL AS,TOTAL Zn,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
SOLIDS,

TYPE ANALYSIS PDS PCS PDS " PDS PDS PDS PDS

8.6 GRAB' 04/24/99 0.428 . 0.223 0.026 0.677 0.069 128.545 15S5.3S6
69
69
65



THE DOE EON COMPANY
Smelting Division
881 Main Street

Herculaneum, Missouri 63048

July 27, 1989 •

Mr. Gary Gaines, P. E.
Missouri Department of Natural Resources
Poplar Bluff Regional Office
948 Lester Street
Poplar Bluff, Missouri 63901

Re: Monitoring Data Report 2nd Quarter of 1989

Dear Gary,

Enclosed you will find the monitoring data report for
the second-quarter of 1989.

If'you have any questions, please feel free to call us

\
Sincerely,

Environmental Manager
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MISSOURI DEPARTMENT OF NATURAL RESOURCES -- DIVISION OF ENVIRONMENT!1 QUALITY
HFDES MONITORING REPilRl FOR NON-MUNICIPAL WASTEWATER DISCHARGES
OWNER: PAR1HERSHIF !)F ST. ME MINERALS CORP AND HQNESTAKE MINING Cf,
PERMIT NO. MO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULANUEM SMELTING DIVISION, IIERCULANEUN, MISSOURI 63018
REPORT COVERING PERHID: Ol-ftpr-89 THROUGH 30-Jun-89
OUTFALL NUMBER 1 •

OUTFALL SAMPLING TIME OF FI.C SAMPLED pH

NUMBER DATE D..Y
1 01 -Hay-89 0;"'00
1 02-May-89 OOOfl
1 03-Hay-89 0 100
1 04-Hay-89 O^iOO
1 05-Hsy-89 0000
1 06-May-S7 OOOO
1 0 7 - M a y - 8 9 - 0 > 0 0
1 03-Hay-89 O-OO
1 09-May-89 0 )00
1 IO-Hay-89 O'lOO
1 11 -Hay-89 0000
1 12-May-39 0^00
1 13-Hay-8? 0 iOO
1 14 -Nay-89 0:.iOO
1 15-Msy-89 0-JOO
I lti-May-89 0000
1 17 -May-89 O'iOO
1 l3-May-89 0000
1 !?-Hay-S9 OOOO
1 20-May-89 0000
1 21-Hay-89 0000
1 22-May-89 0000
1 23-May-89 0000
1 24-Hay-39 0000
1 25-«ay-89 0000
1 26-May-B9 0000
1 27-May-89 0000-
1 28-May-89 0000
1 29-Hay-89 O' lOO
! JO-May-39 0 'ri'i
1 31-Mav-89 OOOO

M!il) BY
0.2173 HTP
0.2226 HTP
0.2974 HTP
11.1016 WTP
0.1371 WTP
0.204? WFF
0.2501 WTP
0.2559 WTP
0.4624 WTP
0.3309 WTP
0.3261 WTP
0 . 3 4 3 4 HTP
0.3897 HTP
0.4022 WTP
0.3858 WTP
0.394 WTP
0.365 HTP
0.396 HTP
0.408 WTP
0.402 WTP
0.385 WTP

0.47 HTP
0.3782 WTP
0.4292 WTP
0.5706 WTP
0.6108 WTP
0.6375 WTP
0.3952 WTP
0.6295 WTP
0.659 WIP
0.372 WTP

TEMP SftfPLE DATE OF TOTAL AS,TOTAL Zn,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
SOLIDS,

T\PE ANALYSIS PDS PDS PDS PDS1 ' PDS ' PD3" PDS

9.1

06/12/39 <0.266-' O . J81 0.048 0;553 <0.043 <53.195 ;.38B.7I6

Od/l ' ,1/01 <0.27'j 0 .247 0 . 1 1 0 1.193 <0.044 <54 .9e? 4797.03



MISSOURI DEPARTMENT OF NATURAL RESOURCES -- 01 VISION OF ENVIRONMENTAL DUALITY
IIPDES MONITORING REPORT FOR Hdll-MUHICIPAL UASTEHATER DISCHARGES
GHNER: PARTNERSHIP [-' SI. .'OF. HIIIERALS CORP AND HOMESTAKE MINING CO
PERMIT NO. KO-00002B!
FILE NUHBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE ME RUM COMPANY, HERCULAHUEH SMELTING DIVISION, HERCULAHEUN, MISSOURI 63048
REPORT COVERING PERIOD: 01"Apr-89 THROUGH 30-Jun-B9
O'JIFALL NUMBER I

OUTFALL SAMPLING TIHE OF 1 1 . 1

NUMBER

SAMPLED pll

DATE . DAY
1 01 -\Jun-89 0000
02-JUR-89 0000
03-Jun-89 OC-00
04-Jun-89 0(00
05-Jun-89 0000
Qi-Jun-89 0000
07-Jun-a? 0000

1 03-Jun-89 0000
1 09-Jun-39 OCOO
1 IO-Jun-89 0000
1 lI-Jun-89 0000
1 12-Jun-89 0000
1 13-Jim-89 0000
1.14-Jun-B9 OiOO
I l5-Jur,-89 0000
1 lfc-Jun-89 0000
1 17-Jur,-89 0(00
1 18-Jun-8? OvOO
1 19-Jun-39 0' 00
1 20-Jun-89 (''(-'"'O
1 21-Jun-g9 OiOO

22-Jun-8t OCOO
1 2-3-d'un-89 OCOO
I 24-Jun-8!i 0000
1 25-Jun-89 0000
1 26-Jun-S9 OiOO
1 27-Jun-89 OOOO
I 28-Jun-fl9 OiOO
1 29-Jun-89 OC-'Ki
1 "O-Jim-8" 0! "10

MGD . BY
0.5373 HTP
1.0194 HTP

. 0.7922 WTP
0.6779 HTP
0.6831 WTP
0.6576 WTP
0.526 WTP
0.6908 WTF'
0.6HI2 HIP

',.0.4713 WTP
0.4207 WTP
0.4955 HTP
0.3763 HTP
0.301 HTP
0.4769 WTF
0.5667 «TP
0.5713 HiF
O.A403 HIP
0.671 HIP
0.6372 MIP
0.6799 WTP
0.5273 MTP
0.3719 «TP
0.5678 W1P

. 0.5714 KTF
0.65 WTP

0.7278 HIP
• 0.726 HTP
.0.4885 STP

• fi.249 HTP

TEMP SAMPLE DA1E OF TOTAL AS.TOTAL In,TOTAL CD,TOTAL Fb,TOTAL Gu,SUSPENDED SULFATE,
SOLIDS,

. . T.Y?E ANALYSIS i'DS • PDS PDS- - PDS • PDS PDS - " P D S ' "

GR.1P 06/22/09 <0.197 -.32.091
GR;\B 06 /22 /89 <0.176 65.997

1.180
2.907

4.365 <0.031
.5 .371 <0.028

9.; 06 /22 /89 <0.126 0.090 0.013 0 .462 <0.020 <25.il7 2340.678



MISSOURI DEPARTMENT OF NATURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
NPDES MONITORING REPORT FOR IION-HUNICIPAL KASTEHATER DISCHARGES
OWNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOI1ESTAKE HIKING CO
PERMIT NO. MO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT.:
FACILITY NfiME: THE 1 OF Rllfl rOHFANY, HERCULfiNUEH SMELTING DIVISION. :IERCUI.AIIEUM, IIISSOIIRI 63018
REPORT COVERING PERIOD: OI-Apc-89 THROUGH 30-Jun-89
OUTFALL NUMBER 2

OUTFALL SAMPLING TIME OF FLOW SAMPLED pH

NUMBER DATE DAY
2 Ol-Apr-89
2 02-Apr-89
2 03-Apr-39
2 04-Apr-89
2 05-Apr-89
2 Oi-Apr-89
2 07-fipr-B7
2 03-Apr-89
2 09-Apr-89
2 10-Apr-89,
2 11 -Apr-89
2 l2-Apr-87
2 13-Apr-89
2 H-Apr-89
2 l$-Apr-89
2 li-Apr-89
2 17-Apr-39
2 18-Apr-89
2 19-Apr-89
2 20-Apr-89
2 21-Apr-89
2 22-Apr-89
2 23-Apr-89

- 2 24-Apr-89
2 25-Apr-89
2 26-Apr-89
2 27-Apr-89
2 28-Apr-89
2 2?-Apr-89
2 30-Apr-89

HGD BY
UNHEASUREABLE
UNHEASUREABLE
UIIMEASUREABLE
LIIIHEASUREADLE
UNHEASUREABLE
UNHEASUREABLE
IJIIIirASUREflBLE
UNHEA3UREABLE
UIIMEASUREABLE
UNHEASUREABLE
UIIHEASUREABLE
UIIMEASUREABLE
UIIHEASUREABLE
UIIMEASUREABLE
UIIMEASUREABLE
UIIHEASUREABLE
UNHEASUREABLE
UNHEASUREABLE
UIIHEASUREABLE
UIIHEASUREABLE
UtlllEASUREABLE
UIIMEASUREABLE
UNHEASUREABLE
UIIHEASUREABLE
UNHEASUREABLE
UNHEASUREABLE
UIIHEASUREABLE
UNHEASUREABLE
UNHEASUREABLE
IIHIinnSUREABLE

TEMP SAMPLE DATE OF TOTAL AS,TOTAL Zn,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
SOLIDS,

TYPE ANALYSIS PDS PDS PD3 PDS PDS PDS PDS



|I£SOURI DEPARTMENT OF NAiuRAL^ES.OiJRGES^;;Dj;V;lS!OM GF EHVI'RONHEHTfiL QUALITY

CO

fipGRT COVERING PERIOD: ';f̂|&S||̂^̂|I|̂-'a9,:;f:'y-«
, HERCULAIIEUM, MISSOURI 63043
' '

liTFALL NUMBER

UfALL .SAMPLING TIME

DAY

$'%:V7E'hP":'^SAMPLE DATE OF TOTAL AS,TOTAL Zn,TOTAL CO,TOTAL Pb.TOTAL Cu,SUSPENDED SuLFATE,
l̂̂ P̂ |̂ ^̂ f̂::"̂,r'v~';-'' ' • - ; • ---'...:.• SOLIDS,..

DATE DAY ^^ll^^j^^^-^'^'^ ̂ ^'"^''^f^-J' ANALYSIS PDS PDS PDS FDS FDS -PDS PD3
2 01-Hay-89 ;Mltô S|̂ :g,>.';'.-;* .f>.-••'^•.

2 l l -Hay-89
2 12-K3V-39
2 -13.-«9y-S9
2 U-Kjy-39
2 lJ-Hsy-39
2 16-Hay-S?
2 ' l / -Hsy-89

2 20-Miy-39
2 21-hsv-39

2 24-i1iy-39 :

:tttitfc$&M.
nili-iES'SUREABLE
Utln'r.A3iJREABLE
Uiii-lHASyREfiSLE
umiEASUREABLE

UHIplOREfi'BfcE

Ul i lA&REABUE

:•!•);'I•.-.•"9 O.'OI1? 0'. ini) 0.099 0.306 0 .025 2.203



MISSOURI DEPARTMENT OF NATURAL RESOURCES -- DIVISION OF ENVIRONMENTS QUfiLIIY
IIPDES HONITORING REPORT FOR NON-MUNICIPAL MASTEHATER DISCHARGES
OWNER: PARTNERSHIP 9F ST. JRE MINERALS CORP AND HOMESTAKE MINING M
PERMIT NO. HO-00002E1
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULANUEH SMELTING DIVISION, KERCULAHF.UH. MISSOURI 63018
REPORT COVERING PER! JO: 01-Apr-89 THROUGH .30-Jun-P7
OUTFALL NUMBER 2 . .

OUTFALL SAMPLING TIME !iF FLOW S'AMPLED pH

NUMBER DATE
2 01-Jun-
2 02-Jun-
2 03-Jun-
2 04-Jun-
2 05-Jun-
2 Oi-Jun-
2 07-Jun-
2 08-Jun-
2 09-Jun
2 10-Jun
2 11-Jun-
2 12-Jun
Z 13-Jun-
2 H-Jun
2 i5-Juri
2 li-Jun
2 17-Jun

IB-Jun
19-Jun
20-Jun
:\-Jim

DAY

2

23-Jun
24-'Jun
25-Jun
26-Jun
27-Jun
28-Jun

89
89
89
39
89
89
89
89
89
-39
89
-99
-89
-89
-89
-89
-89
-89
-89
-8?
-89
-89
-89
-39
-89
-89
-69
-89

MGD BY
UNMEASUREABLE
UNMEASUREABLE
UNHEASUREABLE
UNHEASUREABLE
UNHEASUREABLE
UIIMEASUREABLE
IINHEASUREABLE
NIIMEASUREABLE
UNHEASUREABLE
UNMEASUREABLE
UHHEASUREABLE
UNMEASUREABLE
IIHIIEASUREABLE
UIIHEA3UREADLE
IINHEASUREABLE
UNHEASUREABLE
UIIMEASUREABLE
UIIMEASUREABLE
UIIMEASUREABLE
UNMEASUREABLE
UNMEASUREABLE
IINHEASUREABLE
UHHEASUREABLE
UNHEASUREABLE
UNHEASUREABLE
UHHEASUREABLE
UHHEASUREABLE
IIIIHEASUREfiBLE
IIHIIEASUREABLE
•IIIMEASUREflBLE

TEMP SAMPLE DATE OF TOTAL AS.TDTAL In,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFftTE,
- . - . .. . . . . . . . . . . . . . . . -SOLIDS,

T.'PE ANALYSIS PD3 PCS PDS PDS PDS PDS PD3



MISSOURI DEPARTMENT OF NATURAL RESOURCES - DIVISION OF ENVIRONMENT fit. QUALITY
I1PDES MONITORING REPORT FUR NON-MUNICIPAL MflSTEWATER DISCHARGES
OWNER: PARTNERSHIP OF ST. JI1E MINERALS CORP AND HOMESTAKE MINING CO
PERMIT NO. M0-00002'!l
FILE NUMBER: 3.500 JEFFERSIHI, POINT:
FACILITY NAME: THE DUE RUN COMPANY, HERCliLfiNUEH SMELTING'DIVISION, HERr.lll.AHEIIM, MISSOURI 63018
REPORT COVERING PERIOD: CU-flpf-89 THROUGH 30-Jun-89 . .
OUTFALL NUMBER 3

OUTFALL SAMPLING IIHE OF FLOW

NUMBER DATE HAY
3 01 -Apr-89
3 02-Apr-89
3 03-Apr-89
3 04-Apr-89
3 05-Apr-8S
3 06-Apr-89
3 07 -Apr-89
3 08-Apr-89
3 09-Apr-89
3 10-Apr-89
3 11 '-Apr-89
3 12-Apr-89
3 l-3-Apr-89
3 14-Apr-89
3 l5-Apr-89
3 16-Apr-89
3 !7-fipr-89
3 l8-flpr-89
3 19-Apr-89
3 20-Apr-B9
3 21-Apr-89
3 22-Apr-B9
3 23-Apr-89
3 24-Apr-89
3 25-Apr-89
3 26-Apr-89
3 27-Apr-89
3 28-Apr-89
3 2?-fipr-39
3 30-ftpr-89

HGD BY
1.098 RKS
1.62 RKS
1.62 RKS

0.0033 RU5
1.62 RHS
1.62 JP
1.62 MK
1.98 JP .
1.98JP
1.62 JP
1.62 JP
1.62 PW
1 .62 HK
1.62 DW
1.62 MK
1.62 MK
1.62 MK
1.62 MK
1.62 UK
1.62 HK
1.62 MB
1.62 DW
1.62 DH

. 1.98 DW
1.93 DW
2.38 DH
2.829 DW
1.98 TC
1.62 DC

- 1.62 TC

SAMPLED pH TEMP SAMPLE DATE OF TOTAL AS.TOTAL In,TOTAL CD,TOTAL Fb,TOTAL. Cu,SUSPENDED SULFA1E,
. .. • " • . ' SOLIDS,

TYPE ANALYSIS PDS PDS " PDS" ' PDS PDS~" PDS PDS '
69
68
68

8.1 69
72
68
69
64
6 5 ' ' ' . • ' . .
65 ' . . - " ; ' ' . "• '" ' '
68 '" ' . ,
6 9 . ' ' . . . . • ' . . . ' •

7.9 69 :

68
67
60
68
66

8.2 69
67 GRfiR
69
63
77
70
73

8 ' 67
69
68
70
69

04/12/89 <0.676 <0.108 <0.027 0.378 <0.108 <135.179 1311.393



MISSOURI DEPARTMENT OF NATURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
NPDES MONITORING REPORT FOR IIOII-HUMICIPAL NA3TEHATER DISCHARGES
OHHER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOHESTAKE MINING i'.O
PERMIT HO. HO-0000281
FILE NUHBEF:: 3.500 JEFFERSDII, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULAtiUEM SMELTING DIVISION. HERCULAHEUH, MISSOURI 63048
REPORT COVERING PERIOD: Ol-ftpr-89 THROUGH 30-Jun-89
OUTFALL NUMBER 3

OUTFALL SAMPLING TINE OF Fl.C

NUMBER DATE DAY
3 01 -Hay-89
3 02-ltay-89 '
3 03-May-B9
3 04-Hay-89
3 05-Hay-89
3 Ot-Mav-89
3 07-!1ay-89
3 OB-Hay-B9
3 09-Hay-69
3 lQ-Hay-89
3 11 -Hay-89
3 l2-Hay-89 .
3 13-May-89
3 14-May-89
3 15-May-B9
3 lA-Hay-87
3 17-May-89
3 13-May-89
3 19-May-B9
3 20-May-89
3 21 -Hoy-89
3 22-Hay-89
3 23-Hay-89
3 24-t1ay-89
3 25-May-89
3 26-Hay-89
3 27-May-89
3 28-Hay-89
3 29-Hay-89
3 30-I1av-39
3 31 -May-89

MGD BY
1.027 TC
1.027 TC
1.98 RWS
1.98 RWS
1.98 DK
1.98 JP
1.98 JP
1.98 JP
I.98JP
1.98 JP
1.98 JP •
2.38 JP
2.38 MK
1.98 MK
1.98 HK
1.98 HK

0.0187 MK
1.98 MK
1.98 MB
2.38 DW
1.98 DH
2.38 DH
2.38 DK
1.93 RWS
2.38 RWS
1.98 RHS
1.98 RWS
1.98 RWS
2.83 RWS
2.93 RWS
2 , 83 RWS

68
7.2 65

66
68
/ L

66
69
70
.68

, 7 2
7.8 67

68
66
69
66
69
68
76
80

8.1 80
80

8.1 71
75
01
78
77
76

.78

. 79
8.2 84

85

SAMPLED pH TEMP SAMPLE DATE OF TOTAL AS,TOTAL Zn,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
SOLiDS,

TYPE 'ANALYSIS f'DSL PDS FDS PDS PDS- PDS PDS

f.RAB 05/11/89 <O.B26 <0.132 <0.033 0.363 0.132 '<16J-. 218 1883.488



MISSOURI DEPflRTHENT OF NATURAL RESOURCES -- DIVISION OF ENVIRONHEN1AL OUftLITY
NPDES MONITORING REPORT FOR IION-HUNICIPAL WASTEWATER DISCHARGES
OWNER: PARTNERSHIP OF SI. JOE MINERALS CORP AND HOHESTAKE MINING CO
PERMIT NO. MO-0000201
FILE MUHBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULANUEM SMELTING DIVISION, HERCULAHEUH, MISSOURI (.3018
REPORT COVERING PERIOD: OI-Apr-89 THROUGH 30-Jun-09
OUTFALL NUMBER 3 ' '

OUTFALL SAMPLING TIME OF FLOW SAMPLED pH

NUMBER DATE MY
3 Ol-Jun-89
3 02-Jun-89
3 03-Jun-89
3 04-Jun-89
3 05-Jun-89
3 06-Jun-S9
3 07-Jun-89
3 08-Jun-89
3 09-Jun-89
3 10-Jun-B9
3 U-Jun-89
3 12-Jun-89
3 13-Jun-89
3 14-Jun-B9
3 15-Jun-B9 .
3 16-Jun-B9
3 17-Jun-B9
3 18-Jun-89
3 19-Jun-89
3 20-Jun-89
3 21-Jun-89
3 22-Jun-39
3 23-Jun-89
3 24-Jun-89
3 25-Jun-89
3, 26-Jun-B9
3 27-Jun-B9
3 28-Jun-89
3 29-Jun-B9
3 30-Jtin-39

HliD BY
2.38 MS
2.38

.98 JP

.98 JF

.98 JP

.98 JP

.98 JP

.98 JP

.98 UK

.98 MK
1.98 MK
1.98 MK

2.412 HK
1.98 MK

0.0288 MK
2 . 4 1 2 DW
2 . 4 1 2 DW
2 . 4 1 2 DW
0.036 DW
2 .412 DM

0 DW
2 . 4 1 2 DW

.98 TC

.98 RWS

.98 RWS

.98 RWS

.98 RWS

.98 RWS

.98 RWS
1.98 DH

06/22/89 <0.026 0.132 <0.033 0.578 <0.132 <165.218 2230.446

TEHP SAMPLE DATE OF TOTAL AS,TOTAL Zn,TOTAL CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,

TYPE ANALYSIS PDS PDS PDS PDS PDS PDS " PDS
77
84
81 GRAB
81
84
80

7.2 72
81
78
75
72

7.4 80
77
80
72
76
80
79
81

7.2 83
84
83
81
80
83
82
78

7.5 80
78
77



THE

RUN
COMPANY

SMELTING DIVISION

J. E. FlTZSlMMONS
GENERAL MANAGER

October 27, 1989

Mr. Gary Gaines, P. E.
Missouri Department of Natural Resources
Poplar Bluff Regional Office
948 Lester Street «
Poplar Bluff, Missouri 63901

Re: Monitoring Data Report 3rd Quarter of 1989

Dear Gary, ~ .

Enclosed you will find the monitoring data report for
the third quarter of 1989.

The third quarter of 1989 saw a culmination of recent
efforts to improve the consistent operation of our water
treatment plant. Based on information obtained from vendors
and a site visit to a similar water treatment plant,
experimentation with a polymer was initiated during July.
Initial results were encouraging and testing continued using .
another manufacturer's polymer. The second polymer proved
more effective than the first, and has allowed us to improve
greatly improve our water quality and.consistency.

In order to provide faster feedback to operations, a
shorten analytical method was developed to provide
qualitative feedback of the performance of the water
treatment process. The average of this qualitative feedback
for the third quarter was . 59 pounds of lead per day. As
more experience with the polymer was acquired, greater
efficiencies were experienced during the latter part of the
quarter.

A few pH excursions were observed during the quarter due
to problems associated with our neutralization system at the
acid plant. We feel that these problems have been addressed

881 MAIN ST., HERCULANEUM, MO 63048
TELEPHONE M]*-47f i-S81 1



and should not be a problem in the future.

If you have any questions, please feel free to call us,

Sincerely,

James M. Lanzafame
Environmental Superintendent



MISSOURI DEPARTMENT OF HATORAL RESOURCES -- DIVISION OF EHVIPOHHENTAL QUALITY
HFDES MONITORING REPORT FOR NON-HONICIPAL HASTEHATER DISCHARGES
OHNER: PARTKERSU1I1 OF ST. JOE MINERALS CORP AND HOMESTAJE HIN1NG CO
PERHIT DO. MO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCOLANUEH SMELTING DIVISION, HERCULANEUH, HISSOORI 63048
REPORT COVERING PERIOD: Oi-JuI-89 THROUGH 3fl-Sep-89
OOTFALL NUMBER I

OUTFALL SAMPLING TIME OF FLOH SAMPLED PB

NUMBER DATE DAY
01-Jul-89
02-Jul-89
03-Jul-89
G4-Jul-89
05-Jul-89
06-Jul-89
07-Jul-89
08-Jul-89
09-Jul-89 0000
10-Jd-89
11-Jul-89
12-Jul-89
13-Jul-89
H-Jul-89
15-Jul'-89
lG-Jul-89
17-Jul-89
18-Jul-89
19-Jul-89
20-Jul-89
2 1 - J u l - 8 9
22-Jul-8!)
23-Jul-89
24-Jul-B!)
25-Jul-09
26-Jul-89
2T-JuI-89-
28-Jul-89
29-Jul-89
30-Jul nil
3 !-Jul 8'J

MGD
0.2929 HTP
0.2847 HTP
0.2545 HTP
0.3317 HTP
0.3224 HTP
0.3304 HTP
0.2116 HTP
0.3374 HTP
0.341 HTP
0.3822 HTP
0.6259 HTP
0.2239 HTP
0.336E HTP
0.323 HTP
0.282 HTP
0.275 HTP
0.263 HTP

0.2612 HTP
0.2394 HTP
0.2058 HTF
0.2596 HTP
0.249 HTP
0.2889 HTP
0.2942 HTP
0.2041 HTP
0.3331 HTP
0.3316 HTP
0.3474 HTP
-0,3179 HTP
0.2540 HTP
0.3772 HTP

TEMP SAMPLE DATE OF TOTAL AS.TOTAL Zn.TOTAL CD.TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
SOLIDS,

TYPE ANALYSIS PDS PDS PDS PDS PDS PDS PDS

8-89 < 0 . 0 8 5 0 .034 0 .003 0.354 < f l . l 56 .202 1319.889

9 . 2



MISSOURI DEPARTMENT OF NATURAL RESOURCES - DIVISION OF ENVIRONMENTAL QUALITY
NPDES HONITORIHG REPORT FOR NON-HDNICIPAL HASTEHATER DISCHARGES
OHNER:. PARTNERSHIP OF ST. JOE HINERALS CORP AHD IIOHESTAKE HINING CO
PERHIT NO. HO-flOflfl2l)I
FILE NOHBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RON COMPANY, HERCOLANOEH SMELTING DIVISION, IIERCOLAHEOH, MISSOURI 63048
REPORT COVERING PERIOD: Ol-Jul-89 THRODGB 30-Sep-89
OOTFALL NOKBER 1 .

OOTFALL SAMPLING TIME OF FLOH SAMPLED -PB TEHP SAHPLE DATE OF TOTAL AS, TOTAL Zn.TOTAL CD, TOTAL Pb.TOTAL Cu.SOSPENDED SOLFATE,
' . SOLIDS, '

NOHBER DATE PAY HGD BY . -T Y P E -ANALYSIS PDS PDS PDS FDS PDS PDS 'PDSDATE PAY
Ql-Aug-89 0000
02-Aug-89 0000
03-Aug-89 0000
04-Aug-89 0000
05-Aug-89 0000
06-Aug-89 0000
07-Aug-89 0000
08-Aug-89 0000
09-Aug-89 0000
10-Aug-89 0000
ll-Aug-89 0000
12-Aug-89 0000
13-Aug-89.0000
14-Aug-83 0000
15-Aug-89 0000
16-Aug-89 DODO
17-Aug-89 0000
18-Aug-89 0000
19-Aug-89 0000
20-Aug-89 0000
21-Aug-89 0000
22-Aug-89 0000

1 23-Aug-89 0000
1.24-Aug-89 0000
1 25-Aug-89 0000
1 26-Aug-89 0000
1 27-Aug-89 0000
1 28-Aug-89 0000

29-Aug-89 0000
1 30-Aug-89 0000
1 31-Aug-89 0000

HGD BY
0.2428 HTP
0.2356 HTP
0.4034 HTP
0.292 HTP
0.2578 HTP
0.3522 HTP
0.1988 HTP
0.136 HTP
0.2363 HTP
0.3991 HTP
0.2752 HTP
0.3551 HTP
0.3485 HTP

0.36 HTP
0.3767 HTP
0.2468 HTP
0.3191 HTP
0.3439 HTP
0.3166 HTP
0.3842 HTP
0.3405 HTP
0.3848 HTP
0.1319 HTP
0.1974 HTP
0.2489 HTP
0.2283 HTP
0.1559 HTP

. 0.0742 HTP
0.1669 HTP
0.0636 HTP
0.2302 HTP

9.2 GRAB 08/10/89 <0.05T 0.011 0.024 0.117 <0.002 2(. 966 2090.361

GRAB 08-29-89 <0.157 0.025 0.116 1,308 <0.006 31.4333495.371



HISSOORI DEPARTMENT OF HATORAL RESOURCES -- DIVISION OF ENVIRONHENTAL QUALITY
NPDES HOUITORIHG REPORT FOB NON-HONICIPAL HASTEHATER DISCHARGES
OHNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOHESTAKE MINING CO
PKRHIT NO. MO-0000281
FILE Mm 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RON COMPANY, I1ERCDLANDEH SMELTING DIVISION, HERCULANEUH, HISSOORI 63048
REPORT COVERING PERIOD: OI-Jul-89 THROUGH 30-Sep-89
OOTFALL NDHBER 1

OOTFALL SAMPLING TIHE OF FLOH SAMPLED PH TEMP SAMPLE DATE OF TOTAL AS.TOTAL Zn.TOTAL CD, TOTAL Pb.TOTAL Cu.SOSPEIIDED SULFATE,
SOLIDS,

NDHBER DATE DAY HGD - BY . TYPE. ANALYSIS PDS . PDS . PDS PDS PDS PDS PD.SDATE DAY
1 fll-Sep-B9 OOOfl
1 02-Sep-89 OOOfl
03-Sep-89 0000

1 04-Sep-89 OOOfl
1 05-Sep-89 0000
1 06-Sep-89 0000
1 07-Sep-89 OflOO
08-Sep-89 0000
09-Sep-89 OflOO
10-Sep-89 0000
ll-Sep-89 0000
12-Sep-89 Oflflfl
13-Sep-89 0000
14-Sep-89 0000
15-Sep-89 OflOO
16-Sep-89 0000
17-Sep-89 0000
18-Sep-89 0000
19-Sep-89 0000
20-Sep-83 0000
21-Sep-89 0000
22-Sep-89 0000
23-Sep-89 0000

1 24-Sep-89 0000
1 25-Sep-89 flOOO
1 26-Sep-89 OOflfl
1 27-Sep-89 0000
1 28-Sep-89 0000
1 29-Sep-89 OflOO
1 30-Sep-89 0000

HGD - BY
0.2658 HTP
0.1943 HTP
0.2357 HTP
0.4997 HTP
0.4997 HTP
0.5875 HTP
0.3485 HTP
0.2851 HTP
0.4997 HTP
0.5875 HTP
0.2851 HTP
0.3485 HTP
0.1714 HTP
0.3449 HTP
0.223 HTP

0.2447 HTP
0.254 HTP

0.2141 HTP
0.2155 HTP
0.2866 HTP
0.2032 HTP
0.1281 HTP
0.1669 HTP
0.0806 HTP
0.1567 HTP
0.07 HTP

0.1719 HTP
0.3093 HTP
0.1807 HTP
0.2384 HTP

9.3 GRAB 09/15/89 <0.144 <0!023 <0.006 <0.227. <0.023

GRAB 09-29-89 <0.065 <0.013 <0.003 0.118.<0.010



HISSOORI DEPARTMENT OF NATURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QDALITY
NPDES HON1TOR1NG REPORT FOR NON-HDNICIPAL HASTEHATER DISCHARGES
OHHEE: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOHESTAKE MINING CO
PERMIT NO. HO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RON COMPANY, HERCULANUEH SMELTING DIVISION, IIERCDLANEDM, MISSOURI 63048
REPORT COVERING PERIOD: fll-Jul-89 THRODGB 30-Sep-89
OUTFALL NUMBER 2

OUTFALL SAMPLING TIME OF FLOH SAMPLED pB

NUMBER

TEMP SAMPLE DATE OF TOTAL AS.TOTAL ZnJOTAL CD.TOTAL Pb.TOTAL Cu,SUSPENDED SULFATE,

DATE DAY
2 Ol-Jul-89
2 02-Jul-89
2 03-Jul-89
2 04-Jul-B9
2 05-Jul-89
2 06-Jul-89
2 OT-Jul-89
2 08-Jul-89
2 09-Jul-89
.2 10-Jul-89
2 ll-Jul-89
2 12-Jul-B9
2 13-Jul-89
2 H-Jul-89
2 li-Jul-89
2 l6-Jul-89
2 17-Jul-89
2 18-Jul-89
2 I9-Jul-89
2 20-Jul-89
2 21-Jul-89
2 22-Jul-89
2 23-Jul-89
2 24-Jul-89
2 25-Jul-89 i-
2 26-Jul-89 ,
2 27-Jul-89
2 28-Jul-89
2 29-Jul-89
2 30-Jul-89 .
2 3 1 - J u l 89

MGD , BY
DNHEASUREABLE
UHHEASUREABLE
UNHEASDREABLE
DNHEASDREABLE
UNHEASUREABLE
UNHEASUREABLE
DNHEASUREABLE
UNHEASUREABLE
UNHEASUREABLE
UNHEASUREABLE
DNKEASUREABLE
DNHEASUREABLE
UNHEASUREABLE
UNHEASUREABLE
UNHEASUREABLE
UNHEASUREABLE
DNHEASUREABLE
DNHEASUREABLE
DNMEASDREABLE
DNHEASDREABLE
DNHEASDREABLE
DNHEASDREABLE
DNHEASDREABLE
DNKEASDREABLE
DNHEASDREABLE
DNHEASUREABLE

• DNHEASUREABLE
UNHEASUREABLE
UNHEASDREABLE
DNHEASDREABLE
UNHEASDREABLE

TYPE ANALYSIS PD'S PDS PDS PDS PDS
SOLIDS,
PDS PDS



HISSOORI DEPARTHEHT OF HATDRAL RESOURCES - DIVISION OF ENYIRONHEHTAL QQALITY
HPDES HONITOR1HG REPORT FOR NON-HONICIPAL HASTEHATER DISCHARGES
OHHER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOHESTAKE HINIHG CO
PERHIT NO. HO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAHE: THE DOE RON COHPANY, BERCOLANOEH SMELTING DIVISION, IIERCBLAHEOH, HISSOORI 63048
REPORT COVERING PERIOD: Ol-Jul-89 THROUGH 30-Sep-89
OOTFALL NDHBER 2

OOTFALL SAMPLING TIME OF FLON SAMPLED pH TEMP SAMPLE DATE OF TOTAL ASJOTAL Zn.TOTAL CD,TOTAL Pb,TOTAL Cu.SOSPENDED SOLFATE,
SOLIDS,

TYPE ANALYSIS PDS PDS PDS PDS PDS PDS PDS

SAMPLING TIME OF

- DATE. DAY
2 OI-Aug-89
2 02-Aug-89
2 03-Aug-89
2 04-Aug-89
2 fl5-Aug-89
2 06-Aug-89
2 07-Aug-89
2 fl8-Aug-89
2 09-Aug-89
2 10-Aug-89
2 ll-Aug-89
2 12-Aug-89
2 13-Aug-89
2 14-A«g-89
2 15-Aug-89
2 lfi-Aug-89
2 17-Aug-89
2 18-Aug-89
2 19-Aug-fl9
2 2fl-Aug-89
2 21-Aug-89
2 22-Aug-89
2 23-Aug-89
2 24-Aug-89
.2 25-Aug-89
2 26-Aug-89
2 27-Aug-89
2 28-Aug-89
2 29(-Aug-89
2 30-Aug-89
2 3 1 - A u f i flil

FLOW SAHI

HGD BY
ONHEASOREABLE
DNHEASOREABLE
DNHEASDREABLE
DNHEASDREABLE
ONHEASOREA8LE
DNHEASDREABLE
DNHEASOREABLE
OHHEASOREABLE
DNHEASDREABLE
UNHEASUREABLE
DNHEASOREABLE
DNHEASDREABLE
DNHEASDREABLE
DNHEASDREABLE

0.001
DHHEASDREABLE
UNHEASDREABLE
DNHEASDREABLE
(INNEASDREAOLE
DNHEASOREABLE
DNHEASDREABLE
DNHEASDREABLE
DNHEASOREABLE
ONHEASDREABLE
OHHEASOREABLE
DNHEASDREABLE
ONHEASOREABLE
DNHEASDREABLE
DNHEASDREABLE
DNHEASDREABLE
UNHEASUREABLE

GRAB 08-29-89 <0.000 0.023 0.043 0.011 0.000 0.108 5.605



MISSOURI DEPARTHENT OF HATORAL RESOURCES -- DIYISIOH OF ENVIRONMENTAL QUALITY
HPDES MONITORING REPORT FOR HON-HONICIPAL HASTEHATER DISCHARGES
OWNER: PARTNERSHIP OF ST. JOE MINERALS CORP AHD HOHESTAKE MINING CO
PERMIT NO. HO-0000281
FILE NOHBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RON COMPANY, HERCDLAHDEM SMELTING DIVISION, IIERCDLANEUH, MISSOURI 63048
REPORT COVERING PERIOD: OI-Jul-89 THROUGH 30-Sep-89
OOTFALL NUMBER 2

OUTFALL SAMPLING TIHE OF FLOH SAMPLED PH .TEMP SAMPLE DATE OF TOTAL AS,TOTAL Zn.TOTAL CD.TOTAL Pb,TOTAL Cu,SUSPENDED SOLFATE,
SOLIDS,

NUMBER. DATE . DAY HGD .BY . TYPE ANALYSIS PDS .PDS . PDS PDS.. _..PDS_. .PDS . PDS

SAMPLING TIHE OF

DATE . DAY
2 Ol-Sep-89
2 02-Sep-89
2 03-Sep-89
2 04-Sep-89
2 05-Sep-89
2 OG-Sep-83
2 07-Sep-B9
2 08-Sep-89
2 09-Sep-B9
2 10-Sep-89
2 ll-Sep-89
2 12-Sep-89
2 13-Sep-89
2 14-Sep-89
2 15-Sep-89
2 16-Sep-89
2 n-Sep-89
2 18-Sep-89
2 19-Sep-B9
2 2fl-Sep-89
2 21-Sep-89
2 22-Sep-89
2 23-Sep-89
2 24-Sep-89
2 25-Sep-89
2 26:Sep-89
2 27-Sep-89
2 28-Sep-89
2 29-Sep-89
2 30-Sep -89

FLOH . SAMP

HGD . BY
UtlHEASUREABLE
UNMEASUREABLE
UNHEASUREABLE
1INHEASUREABLE
UtlHEASUREABLE
UNHEASDREABLE
UNHEASUREABLE
UNHEASOREABLE
UNHEASUREABLE
UNHEASUREABLE
UNHEASUREABLE
DNHEASUREABLE
UNHEASUREABLE

0.003
UNHEASOREABLE
DHHEASUREABLE
UHHEASUREABLE
UNMEASUREABLE
ONHEASUREABLE
UNHEASUREABLE
UNMEASUREABLE
UNHEASUREABLE
UHHEASUREABLE
UNHEASUREABLE

0.011
UNHEASUREABLE
UHMEASUREABLE
UNHEASUREABLE
UNHEASUREABLE
UNKEASUREABLE

5.7 GRAB 09/15/89 <0.001 0.015 0.007 0.041 0.001 <0.288 59.406

GRAB 09-29-89 <0.005 0.062 0.110 0.082 <0.001 <0.913 85.567



HISSOORI DEPARTMENT OF HATDRAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
HPDES MONITORING REPORT FOR NON-HONICIPAL HASTEHATER DISCHARGES
OKNER: PARTNERSHIP OF ST. JOE BINERALS CORP AHD HOHESTAKE HIKING CO
PERMIT NO. HO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY HAHE: TUB DOE ROB COHPANY, HERCBIANOEH SHEITISG DIVISION, IIERCULANEOH, HISSODRI 63048
REPORT COVERING PERIOD: Ol-Jul-89 TBRODGH 30-Sep-89
OOTFALL NUMBER . . - • 3 .

OUTFALL SAMPLING TINE OF FLOH SAMPLED PH

NUMBER DATE DAY
3 Ol-Jul-89 0800
3 02-Jul-89 08(10
3 03-Jul-89 0800
3 04-JuI-89 0800
3 05-Jul-89 1000
3 06-Jul-89 0900
3 Q7-Jul-89 0800
3 03-Jul-89 0800
3 09-Jul-83 0800
3 lfl-Jul-89 0700
3 ir-Jul-89 0700
3 12-Jul-8!) 0700
3 13-Jul-89 0700
3 H-Jul-8!) 0700
3 15-Jul-89 0700
3 lC-J»l-89 0900
3 n-Jul-89 0700
3 18-Jul-89 1000
3 19-Jul-89 0700
3 20-Jul-89 1100
3 21-Jul-89 1000
3 22-Jul-8!) 0700
3 23-Jul-89 0800
3 24-Jul-89 0800
3 25-Jul-89 0700
3 26-Jul-89 1000
3 27-Jul-89 0700
3 28-Jul-89 0800
3 29-Jul-89 0800
3 30-Jul-B3 0800
3 31-Jul-8'J 0800

HGD" BY
.98 JP
.98 JF
.98 JP
.98 HK
.98 H&
.98 HH

3.296 H&
2.38 HK
2.38 HR
2.38 M
2.38 HK

.2.829 DH
3.296 DH
3.296 DH
3.296 DH
3.296 DH
3.296 DH
3.296 DH
0.0004 TC

1.62 RHS
3.296 RHS
3.296 BHS
3.296 RHS
3.296 RHS
3.296 RHS
3.296 RHS
1.98 RHS
1.98 DH

2.289 JP
2.38 JF
1.93 JP

TEHP SAMPLE DATE OF TOTAL AS.TOTAL Zn.TOTAL CD, TOTAL Pb.TOTAL Cu.SOSPENDED SOLFATE,
SOLIDS,

TYPE ANALYSIS -PDS PDS PDS PDS PDS PDS .EDS

7.3

7.4

7.2

78
85
81
81
81
84
87
83

83
83
83
81
82
80
77
80
78
72
76
83
85
85
88 GRAB
87

3-89 <1.375 0.880 <0.055 0.358 <0.055 3052.833



HISSOORI DEPARTHENT OF NATORAL RESOORCES -- DIVISION OF ENVIRONMENTAL QUALITY
HPDES MONITORING REPOI1T FOR NON-HONICIPAL HASTEHATER DISCHARGES
OHNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOHESTAKE MINING CO
PERMIT NO. MO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RON COMPANY, HEKCOLANOEH SHELT1NG DIVISION, HERCULANEDH. HISSODOI 63048
REPORT COVERING PERIOD: Ol-Jul-89 TIIROOGH 3fl-Scp-83
ODTFAll NUMBER 3

OOTFALL SAMPLING TlKE OF FLOH SAMPLED pll

NDHBER DATE
3 Ol-Aug-89
3 02-Aug-89
3 03-Ang-89
3 04-Aug-89
3 05-Aug-89
3 06-Aug-89
3 07-Aug-89
3 08-Aug-89
3 09-Aug'-89
3 10-Aug-89
3 ll-Aug-89
3 12-Aug-89
3 13-Aug-89
3 H-Aug-89
3 15-Aug-89
3 16-Aug-89
3 17-Aug-89
3 18-Aug-89
3 19-Aug-89
3 2fl-Aug-89
3 21-Aug-89
3 22-Aug-89
3 23-Aug-89
3 24-Aug-89
3 2Uug-83
3 26-Aug-89
3 27-Aug-89
3 28-Aug-89
3 29-A»g-89
3 30-Aug-89
3 31-Aug-89

DAY HGD
0700 3
0800 )
0800 1
0700 1
1100 ]
0700
0700 1
0800
0800
0800
1100
1100
1100
0800
1100

0900
0700
0700
0700
0700
0900
0900
0700
0700
0700
0900
0700
0800
0700

BY
.296 JP
.965 JP
.965 JP
.965 H&
.965 U
.965 HR
.965 HE
.965 HX
.965 m
.965 HK
.965 DH
.965 DH
.965 DH
.965 DH
.965 DH
.965 DH
.965 TC
.965 RS
.965 RS
.965 TC
.965 TC
.965 JP
.965 JP

1.965 JP
1.965 JP
1.965 JF
1.965 JP
1.965 JP
1.965 JF
.653 JF

1.653 JP

TEKP SAHPLE DATE OF TOTAL AS.TOTAL Zn,TOTAL CD.TOTAL Pb.TOTAL Cu.SDSPENDED SDLFATE,
SOLIDS,

TYPE . ANALKSIS .PDS PDS PDS. PDS PDS PDS PDS

7.8

7.9

7.9

87
8G
87
87
87
83
83
83
80
83
83
83
82
85
86
78
83
83
82
81
81
81
89
85

81
88

09/15/89 <O.G9 ' f l < 0 . 1 1 0 <0.028 < 0 . 6 9 0 <0.110 303 .4M. 1668 .980



HISSOURI DEPARTMENT OF NATURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
HPOES MONITORING REPORT FOR KOK-NGNICIPAL HASTEKATER DISCHARGES
OHNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND HOMESTARE HINING CO
PERHIT NO. HO-0000281
FILE BOMBER: 3.500 JEFFERSON, POINT:
FACILITY NAHE: THE DOE RUN COHPANY, HERCOLANUEH SMELTING DIVISION, IIERCULAIIEUH, HISSOURI 63048
REPORT COVERING PERIOD: Ol-Jul-89 THROUGH 30-Sep-89
OUTFALL NUMBER 3

OUTFALL SAMPLING T1HE OF FLOH SAMPLED pfl TEMP SAMPLE DATE OF TOTAL AS.TOTAL Zn,TOTAL CDJOTAL Pb.TOTAL Cu,SUSPENDED SOLFATE,
SOLIDS,

- DATE DAY HGD BY TYPE A N A L Y S I S PDS- PDS PDS . PDS PDS . PDS .. PDS
3 O l - S e p - 8 9 1300 2.823 CM 84
3 02-Sep-89 0700 2.823 HR 87
3 03-Sep-89 0700 2.823 HR 84
3 04-Sep-89 0700 2.823 M 86
3 05-Sep-89 1100 2 .823 HR 8 85
3 06-Sep-89 0700 2.823 HR
3 07-Sep-a9 0700 2 .823 HR 85
3 08-Sep-89 0700 0.0588 DH 86
3 09-Sep-89 0700 0.0588 DH 87 '
3 10-Sep-89 0800 0.0588 DH 83
3 l l -Sep-89 0700 • 1.027 DH 81 GRAB 09/15/89 <0.428 <0.069 <0.017 <0.428 <0.069 <85.697 951.232
3 12-Sep-89 0800 0.0187 DH 72
3 13-Sep-89 0700 2 .823 DH . 7.9 67
3 14-Sep-89 0700 2.823 DH G9
3 15-Sep-89 0900 1.925 TC 78
3 16-Sep-89 0700 1.925 RS 80
3 n-Sep-89 0700 1.925 RS 79
3 18-Sep-89 0100 2.823 RS 83
3 19-Sep-83 0800 1 .925 RS 8.2 79
3 20-Sep-89 0700 2.38 RS 74
3 21-Sep-89 0700 2.38 RS 77
3 22-Sep-89 0900 2 .823 DH . 74
3 23-Sep-89 0800 2 .823 JP 73
3 24-Sep-89 0800 2.823 JP 72
3 25-Sep-89 8800 2.823 JP
3 26-Sep-89 0800 2.823 JP 8.1
3 27-Sep-89 0800 2.823 JP •
3 28-Sep-89 0800 2.823 JP
3 29-Sep-89 0700 2 .823 HR
3 3 0 - S e p - 8 9 0700 2 .823 HR



pH Values



Jf DATE

1
2
3
4
5
6
7 .
8
9
10
11
12
13
14
15
16
17
18
19
20
21

fc 22
P 23
^ 24

25
26
27
28
29
30
31

JULY

DAY

9.2

9.3
9.3
9.7
8.7
8.9
9
9

8.9
9.1
9

8.8
9.3
9

9.2

9.1
9
9

9.2
9.2
9.4

9.3

1989

EVE

9.1
10.4
9.1
9..1
9.4
9.2
9.3

. 9.1
9

9
8.9
9

9.1

9.2
9.1
9
9

9.2
9
9
9

9.1
9

NITES

8.5

9.1
9

9.1
9.2
9

9.1
9

9.1
9

9.1
9.1

9.2
9
9
9

10.1
9.8
9.5
9.2

9.1
9



AUG 1989

DATE DAY EVE NITES

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20» 21
22
23
24
25
26
27
28
29
30
31

9.1
9.1

9
9

9.5
9 .

9.1
1 9

9.3
9.3
9.2

9.2
9.2
9.1
9.2

9
9.3
9.1

9.2
9.2
9.2

9.1
9.4
9.1
9.3
9.3
9.2
9

9.2
9.1
9.1

9.2
9.3
9.1
9.2
9.2
9.2
9.2
9.1
9.2

9

9.8
9.8
9.3

9
9.2
9.1
9.1
9.2
9.5
9.1
9

9.1
9

9.2
9.1
9.3
9.1
9.1
9.2
9.2
9

9.6

9.8

9.2
9.2
9.2



™ DATE

1
2
3
4
5
6
7; s
9
10
11
12
13
14
15
16
17
18
19
20
21

ft 22
P 23

24
25
26
27
28
29
30
31

SEPT

DAY

9.1
9.3
9
9

9.2
9.1
9.4
9.4
9.6
9.7
9.5
9.7
9.6
9.7
9.1
9.1
9.2
9
9

9.1
9

9.1
9.1
9

9.7

9.3
9.3

1989

EVE

9.5
9.3
9.1
9

9.3
9.3
9.3
9.2
9.3
9.4
9.3
9.2
9.3
9.3
9.3
9
9

9.2
9.1
9

9.1
9.2

10.2

9.2
9.3

NITES

9.2
9.2
9.2
9.2
9.3
9.4
9.4
9.5
9

9.2
9.2
9.2
9.1
9.2
9.1
9.1
9
9

9.1
9.4
9.1
9.2
9.1
9.4

10.1

9.1
9.1



THE

-- . i * f —• m I .iL>\^it.t ftr-i i

SMELTING DIVISION

J. E. FiT-S!'.".Wr,
GENEFiAL MANAGER

January 29, 1990

Mr. Gary Gaines, P. E.
Missouri Department of Natural Resources
Poplar Bluff Regional Office
948 .Lester Street
Poplar Bluff, Missouri 63901 :

Re: Monitoring Data Report 4th Quarter of 1939

Dear Gary,

Enclosed you v;ill find the monitoring data report for
the fourth quarter . "? 19" .; .

In order to provide faster feedback to operations, a
shorten analytical -ethod was developed to provide
qualitative feedback of the performance of the water
treatment process. The average of this qualitative feedback
for the fourth quarter was .33 pounds of lead per day.

If you have any questions, please feel free to call us.

Sincerely,
/77//(,
M. Lanzafairfe

Environmental Superintendent

cc: Dan Vornberg

881 MAIN ST.. HERCULAN'EUM. V10 63048



bcc: J. Ti.tzSimmons
E. Alsbury
M. Stites '



KISSOORI DEPARTMENT OF IIATORAL RESOURCES -- DIVISION OF EHVIBOHHENTAL QUALITY
NPDES HOHITOBING BEPORT FOB HOH-HCSICIML HASTEHATER DISCHARGES ' • • •
OWNER: PARTNERSHIP OF ST. JOE HIHERAIS COBP AND HOHESTAKE HIHIHG CO
PERMIT NO. HO-0000281
FILE HUHBER: 3.500 JEFFERSON, POINT: . .
FACILITY HAHE: THE DOE RON COMPANY, BERCOLANOEB SMELTING DIYISIOti, BERCULAliEIM, HISSCORI 63043'
REPORT COVERING PERIOD: Ol-Oct-89 THROUGH 31-Dec-89
OUTFALL ROHBER - 1 ..

OiimiL SAMPLING TIKE OF FLOX SAMPLED pH T2HP SAKPLE DATE OF 'TOTAL AS.TOTAL' Zn, TOTAL CD, TOTAL Pb, TOTAL Cu.SOSPEHDED SDLFATE,
. . . . . . . . . . . .. .-. • . .' - . . '.- SOLIDS, . .

TYPE ANALYSIS PI'S ' 'PDS PDS FDS PCS PDS PDSNOHBER 'DATE "DAY
1 Ol-Oct-89 0000
1 02-Ocl-89 0000
1 03-Oct-89 0000
1 04-Oct-89 0000
1 Q5-Oct-89 0000
1 06-Oct-89 00(10
1 07-Oct-89 0000
1 09-Oct-89 0000
1 09-Oct-89 0000

. 1 iO-Oct-89 8000
1 ll-Oct-89 0000
•Yl2-Oct-89 0000
1 13-Ocl-89 0000
1 H-Oct-89 00(10
1 15-Oct-B9 0000
1 16-Oct-89 0000
1 17-Oct-89 0000
1 18-Ocl-B9 0000
1 19-Oct-89 0000
1 20-Oct-89 0(100
1 21-Oct-89 0000
1 22-Oct-89 (KIOO
1 23-Ocl-8S 00(1(1
1 24-Oct-89 0000
1 25-Ocl-89 0000
I 26-Oct-33 0000
1 27-Oct-89 0000
1 28-Oct-89 0000
1 29-Oct-39 OOOil
! 30 -Oc t -3? '.lOiiii
! 31 0;:t ;<;) Oil'.ii!

HGD BY
0.0769 HT?
0.0321 HTP
0.144 KTP
0.144 HTP

0 KIP
0 HTP
0 KTP
0 HTP

0.144 HTP
0.144 KTP

• 0.144 HTP
0.144 HTP

. 0.19 HTP
0.0012 HTP
0.0071 HTP
0.0034 HTP
(1.0571 KTP
0.0655 KTP
0.0526 HTP
0.055 HTP
1.697 HTP

0.1268 HTP
0.2873 HTP
0.4053 HTP
0.2623 HTP
0.165? «TP
0.3129 HTP

• 0.278 HTP
0.1037 XT?
0.2705 XTP
II. 1 :•'.!! '*'!!'

GRAB 11/03/89 <0.163 0.085 0.112 0.304 <0.027 <33.82

9.2



HISSODBI DEPARTMENT' OF IIATORAL RESOURCES -- DIVISIOII OF EHVIRONHENTAL QUALITY
NPDES MONITORING REPORT FOR HOIi-HDHICIPAL HASTEKATER DISCHARGES
OHIIER: PARTHERSIIIP OF ST. JOE KIKERALS CORP AIID BOKESTAKE HIKING CO
PERKIT NO. MO-0000281
FILE NUKBER: 3.590 JEFFERSON, POINT:
FACILITY KAHE: THE POE RUN COHPAHY, BERCOLAHUEK SHELTIiiG DIVISIOII, IIERCULMF.UH, HIS30U8I 63018
REPORT COVERING PERIOD: Ol-Oct-89 TBROOGH 31-Dec-8.9
ODTFALL HHHDER 1 . .

OUTFALL SAMPLING TIHE OF FLOH SAHPLED pH TEHP SAMPLE DATE OF TOTAL AS.TOTAL In, TOTAL CD, TOTAL ?b, TOTAL Cu, SUSPENDED SDLFATE,
' ' SOLIDS,

. • -TYPE - AHALYSIS PUS 'PDS - PDS PDS FDS PDS PDSBATE DAY
1 Ol-llov-89 0000
1 02-Nov-89 0000
1 03-!lov-89 0000
1 04-Nov-89 0000
1 05-!lov-89 0000
1 OG-Nov-89 0000
1 07-Hov-89 0000
1 08-N07-89 0000
1 09-llov-89 0000
1 10-Nov-83 0000
1 ll-Nov-89 0000
1 12-Nov-89 WO
1 13-Nov-89 0000
1 14-Bov-89 0000
1 15-!iov-89 0000
1 16-llov-89 0000
1 17-Nov-89 0000
1 18-!!ov-89 0000
1 19-Nov-89 0000
1 20-liov-89 0000
1 21-!iov-83 0000
1 22-llov-83 0000
1 23-Hov-89 0000
1 24-Nov-89 0000
1 25-llov-89 0000
1 26-Hov-83 0000
1 27-NOV-89 0000
1 28-Nov-89 0000
1 29-!!ov-39 0000
1 30-Nov-89 OODO

HGD - BY
0.9764 HTP
0.4203 KTP
0.164 HTP
0.198 HTP
0.1944 DTP
0.2146 HTP
0.2012 XTP
0.2728 HTP
0.2133 HTP
0.3066 HTP
0.3232 HTP

1 0.1793 HTP
0.3105 HTP
0.5181 HTP
1.2533 KTP
0.1825 HTP
0.1796 HTP
0.2105 HTP
0.199G HTP
0.2434 HTP
0.1907 HTP
0.2995 HTP
0.231 HTP
0.252 HTP

0.2739 HTP
0.2957 HTF
0.4224 HTP

0.37 KTP
0.239 HTP
0.255 HTP

GRAB 11/28/83 ','0.114' 0.064 0.020 0.133 <0.018 <22.76 2073

9.3



MISSOURI DEPARTMENT OF liATIIDAL RESOURCES -- DIYISiOH OF ENVIRONMENTAL QUALITY
HFDES MONITORING REPORT FOR IIOH-M08ICIFAL XASTEHATER DISCHARGES
OHNER: PARTNERSHIP OF ST. JOE HIHERALS CORP AND IIOHESTAKE MINING CO
PERMIT NO. KO-0000281
FILE SOMBER: 3.500 JEFFERSON, FOIST:
FACILITY HAKE: THE DOE RllH COMPANY, HERCULANOEH SMELTING DIVISION, HEBCOLAIiEDH, MlSSOflSI 83048
REPORT COVERING PERIOD: Ol-Oct-89 TilROOGR 3i-Dec-89
OOTFALL NUMBER 1

OOTFALL .SAMPLING TIME OF

NUMBER DATE DAY- -
1 Ol-Dec-89 0000
1 02-Dec-89 0000
1 03-Dec-89 0000
1 04-Dec-B9 0000
1 05-Dec-89 0000
1 06-Dec-89 0000
1 07-Dec-89 0000
1 08-Pec-89 0000

' "" 1 09-Dec-89 0000
1 10-Dec-89 0000
1 11 -Dec-89 0000
1 12-Dec-89 0000
1 13-Dec-39 0000
1 14-Dec-89 0000
1 15-Dec-89 0000
1 16-Dec-89 0000
1 17-Dec-89 0000
1 18-Dec-83 0000
1 19-Dec-89 0000
1 20-Dec-89 0000
I 21-Dec-89 0000
1 22-Dec-89 0000
1 23-Dec-89 0000
1 24-Dec-89 0000
1 25-Dec-89 0000
1 26-Dec-89 0000
1 27-Pec-89 0000

. 1 28-Dec-89 0000
'1 29-Dcc-89 0000 :
1 30-Dec-SD OOP
1 3i-Deo-S3 001)11

FLOH SAHI

MGD : BY
0.332 HTP
0.24 HTP
0.227 HTP
0.2874 HTP
0.330C HTP
0.764 HTP

0.3955 HTP
0.4259 HTP
0.4221 HTP
0.4537 HTP
0.6588 HTP
0.5215 HTP

' 0.4514 HTP
0.5078 HTP

0.3 HTP
0.484 HTF

0.6113 HTP
0.542 m
0.4003 HTP
0.257 HT?
0.3637 HTP
0.2394 HTP
0.4399 HTP
0.4148 HTP
0.4999 HTP
0.4383 HTP
0.2353 HTP
0.3669 HTP

. O.G327 HTP
0.3529 HTF
0.1-531 XTP

p!i TBHP SAKPLE DATE OF TOTAL i AS, TOTAL ZD, TOTAL CD.TOTAL Pb, TOTAL Cu, SUSPENDED SOLFATE,
• • . " " • SOLIDS,

' TYPE ANALYSIS PI'S". PDS ' PDS PDS FDS PDS PDS

9.2 GRAB 12/28/33 <J.!52 2.519 0.143 0.513 <0.!>24 <30.35 7144



MISSOURI DEPARTMENT OF NATURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QOALIT/
NPDES MONITORING REPORT FOR NOII-HOHICIPAL HASTEHATEB DISCHARGES
OWNER: PARTNERSHIP OF ST. JOE KINERALS CORF AND HOMESTAKE HIKING CO
PERMIT KO. MO-0000281 '.
FILE NOHBER: 3.500 JEFFERSON, POINT:
FACILITY HAKE: THE DOE RUN COMPANY, HERCULANUEM SMELTING DIVISION, HERCDUKF.UH, BISSOOBI G3048
REPORT COVERING PERIOD: Ol-Oct-89 THROUGH 31-Dec-39
OUTFALL NUMBER ' 2

O U T F A L L S A M P L I N G T I M E O F

N U M B E R DATE DAY '
2 Ol -Oct -89
2 02-Oct-89
2 03-Oct-89
2 04-Oct-89
2 05-Oet . -89
2 C6-Oct -89
2 07 -Oc t -89
2 08-Oct-89

" 2 09-Oct-89
2 10-Oct-39
2 l l - O c t - 3 9
2 12-Oct-89
2 13-Oct-89
2 H-Oct -89
2 15-Oct-89
2 lG-Oc t -89
2 17-Oct-89
2 18-Oct-89
2 19-Oct-89
2 20-Oct -89
2 21-Ocl-89
2 22-Oc t -89
2 23-Oct-89
2 24-Oct -89
2-25 -Oc t -89
2 26-Oct-89
2 27-Oct-89
2 28-Oct-89
2 29-Ocl -89
2 3 0 - O c t - S 9

. 2 3 ; - O f : i , - 8 3

F L O H ' SAMI

IIGD BY '
H I I H E A S O R E A B L E
I1 I IHEASDREABLE
U l l i l E A S U B E A B L E
1I1IMEASUREABLE
U N i l E A S D B E A E L E
l l t i H E A S U R E A B L E
U N H E A S U B E A B L E

. l l t i H E A S U R E A B L E
U I 1 M E A 5 U R E A B L E
U R N E A S U R E A B L E
U I I H E A S D R E A B L E
U N H E A S U R E A B L E
IIHHEASDREABLE
U J i M E A S U R E A B L E
U l i t i E A S U R E A B L E
U N H E A S 3 R E A B L Z
U l i M E A S U R E A B L E
I I H K E A S D R E A B L E
D I I K E A S U R E A B L E
U N H E A S U R E A B L E
U l i M E A S U R E A B L E
U l i M E A S U R E A B L E
I I K K E A 5 D R E A B L E

O . O O O S 1 3 J P
U N H E A S U R E A 3 L E

' U N M E f . S ' J R E A B L E
• D H H E A S O R E A B L E
O I I H E A S D R E A B L E
O l I H E A S B R E A B L E
H i l H i A S B i i E A B l E
!i!!!!i;^!!i;EABL»

pil TEMP SAMPLE PATF OF TOTAL AS,TOTAL Zn,TOTAL .CD,TOTAL Pb,TOTAL Cu,SUSPENDED SULFATE,
• ' . ' • ' . .SOLIDS, . - . -

" ' TYPE i.!lAl",YSI5 PD5 PD5 PDS PUS FDS PDS PDS

7.9 GRAB ll/W/W <ff.001 0.058 O.Ci3 O.G34 0.001 0.13



MISSOURI DEPARTHEDT OF NATURAL RESOURCES -- DIVISIOH OF ENVIRONMENTAL QOALIH ' '
HPDES HOHITORIHG REPORT FOR HOH-HOHICIPAL KASTEHATER DISCHARGES
OHKER: PARTHERSHIP OF ST. JOE HIHERALS CORP ADD HOHESTAJE HIIIIHG CO
PERKIT HO. HO-0000281
FILE NOHBER: 3.500 JEFFERSON, POIHT:
FACILITY NAME: THE DOE RUII COHPAHY, HERCOLAIIUEH SHELTIHG DIVISIOII, HERCOLAliEUil, HFSGOURt G3018
REPORT COVERING PERIOD: Ol-Ocl-39 THROOGii 3i-Dec-89 ; • • ' . . .
OUTFALL ROBBER 2 . ' . • • •

OUTFALL SAHPLIHG TIME OF FLOW SAMPLED pi! TEHP SAMPLE DATE OF TOTAL AS,TOTAL ZD,TOTAL CD,TOTAL Pb.TOTAL Cu,SUSPENDED SOLFATE
. . • . . . . . . . - S O L I D S , . . .

' D A T E ' D A Y BCD ' BY" TYPE i l ! IA i , i 5 IS FDf. PDS PPS PDS PDS PDS PDS
2 O l - H o v - 8 9 U I I H E A S U R E A B L E
2 02-Hov-B9 UIIHEASUREABLE
2 03-!!ov-83 U H H E A S U R E A B L E
2 04- l lov-89 U I I H E A S U R E A B L E
2 O S - H o v - 8 9 U H H E A S U R E A B L E
2 06-Hov-89 U I I H E A S U R E A B L E
2 07 -Nov-89 I I I I«EA5UREABLE . •
2 .08-Kov-39 - 0 . 00036 K S - G R A D 11/23/33 <0 .001 -0 .008 0 . 0 0 2 0 . 0 2 3 0 .000 " 0 . 0 5 ; ' . 2
2 09-Hoy-89 U I I H E A S U R E A B L S :

2 10-Hov-89 U I I H E A S U R E A B L E • '
2 l l - K o v - 8 9 U I I H E A S D R E A B L E . •
2 12-llov-83 - U I I H E A S . U e E A B L E • • ' • • ' . ' . -
2 13-Nov-89 U I I H E A S D R E A B L E • : • /
2 H-Hov-89 U I I H E A S U R E A B L E
2 15-Hov-89 U H H E A S U R E A B L E
2 l G - H o v - 8 9 I I I I H E A S U R i A E L E
2 H - H o v - 8 9 U H H E A 3 D S E A B L E
2 1 8 - H o v - 8 9 ( I H H E A S D R E A B L E
2 19 -Nov-89 U I I H E A S U R E A B L E
2 2 0 - H o v - 8 9 I I I I H E A S D R E A B L E
2 21-!iov-89 V I I X E A S i l R E A B L E
2 2 2 - H o v - 8 3 I I I I H E A i l i R E A B L E
2 23-!!ov-33 I I I I K E A S i l R E A B L E
2 24- l iov-89 U H H E A S U R E A B L E
2 25-l!ov-89 U H H E A S B R E A B L E . •
2 26-SOV-33 . U K H E A S D R E A B L E • ' ' : " ' -
2 27-llov-39 U I I H E A S U R E A B L E .
2 2 B - H o v - 8 9 U I I H E A S U R E A B L E
2 2 9 - N o v - 8 3 H I I H E A S U R F . A B L E •
2 3 0 - S o v - 8 9 H U K E A S i i R E A B L E '



HISSOORI DEPARTMENT OF NATURAL RESOURCES - DIVISION OF ENVIRONMENTAL QUALITY
NPDES MONITORING REPORT FOR IION-HDKICIPAL KASTEHATER DISCHARGES
OWNER: PARTNERSHIP OF ST. JOE MINERALS CORP AND IIOMESTAKE HIKING CO
PERMIT NO. HO-0000281
FILE NUMBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RUN COMPANY, HERCULAMH SMELTING DIVISION, HERCULAilil!;!, HISiUX'RI 83048
REPORT COVERING PERIOD: Ol-Oct-89 THROUGH 31-Dec-39
OUTFALL NUMBER . . 2 . .

OUTFALL SAMPLING TIME OF FLOW SAMPLED pH TEMP SAMPLE DATE OF TOTAL AS,TOTAL In,TOTAL CD,TOTAL ?b,TOTAL Cu,SUSPENDED SUIFATE,
SOLIDS,

• • • - TYPE' ANALYSIS I'D5 PDS PDS'" FiiS PDS' PDS PDS

L SAMPLING TIME OF

DATE DAY- .
2 Ol-Dec-89
2 02-Dec-89
2 03-Pec-S9
2 04-Dec-89
2 05-Dec-89
2 06-Dec-89
2 07-Dec-89
2 08-Dec-89
2 09-Dec-89
2 10-Dec-89
2 ll-Dec-89
2 12-Dec-89
2 13-Dec-89

'2 14-Dec-89 •
2 15-Dec-83
2 lG-Dec-89
2 17-Dec-89
2 18-Dec-89
2 19-Dec-89
2 20-Dec-89
2 21-Dec-83

2 23-Dec-89
2 24-Dec-89
2 25-Dec-83
2 26-Dec-89
2 27-Dec-83
2 28-Dec-89
2 29-Dec-83
2 3Q-Dec-89
2 31-Bec-B9

FLOW SAMP!

HGD BY
UNHEASUREABLE
UNMEASUREABLE
UNHEASUREABLE
UIIHEASUREABLE
UHHEASUREABLE
UNHEASUREABLE
UNHEASUREABLE
UHMEASDREABLE
UliHEASDREABLE
UHHEASDREABLE
UIIHEASUREABLE
DHHEASDIUBLE
UHMEASUREABLE
UNHEASUREABLE
DHHEASUREABLE
UNHEASUREABLE
UHHEASUREABLE
UNHEASUREABLE
(IHHEASUREABLE
UNHEASUREABLE
ililHE^OHEAiiU
UNHEASUREABLE
UNMEASUREABLE
UIIHEASUREABLE
UliHEASDREABLE
UIIHEASUREABLE

. UHHEASUREABLE
UIIHEASUREABLE
UNHEASCREABLE
IIKKEASDREA3LE
'.ItlKEASUREAPLE



MISSOURI DEFARTHEHT OF NATURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY
HPDES HOHITORIHG REPORT FOR IIOH-HUIIICIPAL HASTEHATER DISCHARGES
OHNER: PARTNERSHIP OF ST. JOE HIHERALS CORP AND IIOMESTAKE MINING CO
PERMIT HO. HO-0000281
FILE BOMBER: 3.500 JEFFERSON, POINT: '
FACILITY NABS: THE DOE RUN COHPAN7, HERCDLANUEH SHELTING DIVISION, HERCOLAKEHH, MISSOURI S3048
REPORT COVERING PERIOD:, Ol-Oct-89THROUGH 31-Dec-83 . ,
OUTFALL NUMBER 3

OOTFALL SAMPLING TIHE OF FLOH SAMPLED pll TEMP SAMPLE DATE OF TOTAL AS,TOTAL Zn,TOTAL CD.T.OTAL Pb.TOTAL Cu.SOSPBHDED SOLFAT-
SOLIDS,

- : TYPE ANALYSIS \'K '. PDS PDS "PD5 ' PDS PDS PD5"

SAHPLItIG TIHE OF

DATE • ' DAY •
3 Ol-Oct-89
3 02-Oct-89
3 03-Oct-89
3 04-Oct-8'9
3 05-Oct-89
3 06-Oct-89
3 07-Oct-83
3 08-Oct-39
3 09-Oct-8'9
3 iO-Oct-89
3 ll-Oct-89
3 12-Oct-89
3 I3-Oct-89
3 H-Oct-89
3 lb-Oct-89
3 16-Oct-89
3 17-Oct-89
3 18-Oct-89
3 19-Oct-89
3 20-Oct-89
3 21-Oct-89
3 22-Oct-89
3 23-Oct-89
3 24-Oct-89
3 25-Oct-89
3 26-Oct-89
3 27-Oct-89
3 28-Oct-89
3 29-Oct-89
3 30-Oct-89
3 31-Oct-89

FLOH SAf

HGD • BY
KO DISCHARGE
HO DISCHARGE
HO DISCHARGE
HO DISCHARGE
BO DISCfliBGK
HO DISCHARGE
110 DISCHARGE
RO DISCHARGE
HO DISCHARGE
HO DISCHARGE
NO DISCHARGE
NO DISCHARGE
110 DISCHARGE
110 DISCHARGE
NO DISCHARGE
HO DISCHARGE
HO DISCHARGE
110 DISCHARGE

].G2 RS
HO DISCHARGE
110 DISCHARGE

2.38 JP
2.38 JP
2.38 JP
2.38 JP

0.5716 JP
2. 38 CM
2.38 MX
2.354 KR
2,354 HE
2.38 M

7.9

74
8.2 72

69
69
68
75
66

8.2 69



MISSOURI DEPARTMENT OF NATURAL RESOURCES -- DIVISION OF ENVIRONMENTAL QUALITY :
NPDES HONITORItiG REPORT FOR NON-HUNICIPAL HASTEHATER DISCHARGES i
OHNER: PARTNERSHIP OF ST. JOE HINERALS CORP AND HOHESTAKE HIDING CO
PERMIT NO. HO-000028!
FILE NUHBER: 3.500 JEFFERSON, POINT:
FACILITY NAME: THE DOE RON COMPANY, HERCDLAHOEH SMELTING DIVISION, IIERCULAHEUM, HISSOOBI'63043 :

REPORT COVERING PERIOD; Ol-Oct-89 THROUGH 31-Dec-89 .
OUTFALL BOHBER 3 . -

OUTFALL SAHPLING TIHE OF FLOH SAMPLED' pH TEHP SAMPLE DATE OF TOTAL'AS,TOTAL Zn,TOTAL CD.TOTAL Pb.TOTAL Cu.SDSPENDED SULFATE,
SOLIDS,

DATE ' DAY '' HGD BY " " ' 'TYPE ANALYSIS PDS ' PDS' PDS " FDS ' PDS 'PDS PDS
3 Ol-Nov-89 2.38 MR 74
3 U2-Nov-89 2.83 MR 67
3 03-Nov-89 2.83 GD 69
3 04-Nov-89 2.83 DH 68
3 05-Nov-89 2.83 DH 63
3 06-Nov-89 2.83 DH 76
3 07-Nov-89 2.83 GD 71
3 08-Hov-89.r .. 2.83 DH ..'. 64. - ' - , . . : . . . . . . .
3 09-Nov-89 1.577 DH • 8.3 69
3 l f l -Nov-89 2.376 RS 70 •
3 l l - N o v - 8 9 2.83 RS 72 ' .
3 12-Hov-89 2.83 RS 72
3 13-Nov-89 "• 2.83 RS
3 14 -Nov-89 2.83 RS 8.3 75 . .'.' ' .
3 15-Nov-89 . 2.376 RS .. . '
3 16-Nov-89 2.83 RS 66
3 17-Nov-89 2 .376 DH 67 G R A B 11/28/89 <0 .991 0 . 2 9 7 <0.040 <0 .991 <0.159 <198.26 3152
3 18-Nov-89 ' 2 .376 JP 66
3 19-llov-89 2.83 JP ' 67
3 20-Nov-89 1.98 JP 75
3 21-Nov-89 2.38 JP 88
3 22-Nov-89 2.38 JP 8.1 61
3 23-Nov-89 2 . 3 8 JP 61
3 24-Nov-89 2 .83 M 61
3 25-HOT-89 1.98 MR 65
3 26-Nov-89 2.83 U 71
3 27-N07-89 2.'83 MR 67
3 28-Nov-89 2 .83 MR' 8.3 63 .
3 29 -Nov-89 2 . 8 3 MR 50 • . : ' '
3 3 0 - t l o v ^ 8 9 2 . 8 3 KR G1



MISSOURI DEPARTMENT 0? NATURAL RESODRCES -- DIVISION OF ENVIRONMENTAL QOALITY
Hffii.B KGIiWlBJl 8KP08! FOR HMIiJGWi, HMiJAfES filSCilAllQW
OHNER: PARTNERSHIP OF ST. JOE HINERALS CORP AND HOHESTARE MINING CO
PERMIT NO. MO-0000281
FILE NDMBER: 3.500 JEFFERSON, POINT: ' '
FACILITY NAME: THE DOE RUN COMPANY, BERCOLANOEH SMELTING DIVISION, HERCULANEUH, MISSOURI 63048
REPORT COVERING PERIOD: Ol-Oct-89 THROUGH 31-Dec-89
OUTFALL HUHBEH 3' '• . ; •- -•• .-• •

OUTFALL SAMPLING TIME OF FLOW SAMPLED pH TEMP SAMPLE DATE OF TOTAL AS.TOTAL Zn.TOTAL CD.TOTAL Pb.TOTAL Cu.SUSPENDED'SOLFATE,
SOLIDS,

NUMBER DATE DAY HGD BY TYPE : ANALYSIS PDS ' PDS PDS '* PDS "PDS PDS PDS
3 Ol-Dec-89 fl.767 GD 66
3 02-Dec-89 2.38 DH ' " ' ' . . . . . . . .
3 03-Dec-89 2.38 DH 8.1
3 04-Dec-89 0.001728 DH
3 05-Dec-89 NO DISCHARGE
3 06-Dec-89 NO DISCHARGE
3 07-Dec-B9 HO DISCHARGE
3 08-Dec-89 110 DISCHARGE" "" """" " " " "" ," ". "
3 09-Dec-89 NO DISCHARGE
3 10-Dec-89 HO DISCHARGE .
3 11-Dec-89 HO DISCHARGE . . '
3 12-Dec-89 NO DISCHARGE
3 13-Dec-89 NO DISCHARGE
3 14-Dec-89 HO DISCHARGE
3 15-Dec-89 NO DISCHARGE
3 16-Dec-89 HO DISCHARGE
3 17-Dec-89 1.62 JP 50
3 18-Dec-89 1.62 JP 56
3 19-Dec-89 1.62 JP 63
3 2fl-Dec-89 1.98 JP ' ' 58
3 21-Dec-89 1.98 JP 52
3 22-Dec-89 1.62 CM 51
3 23-Dec-89 2.83 MR 8.3 45
3 24-Dec-89 2.83 »X 62
3 25-Dec-89 . 1.98 MX 8.3 74
3 26-Dec-89 • ' . 1.62 H K 5 6 . . . . . . . . . . . . .
3 27-Dec-89 1.62 MR 70
3 28-Dec-89 1.62 MR 66
3 29-Dec-89 2 . 8 3 M B 70 G O A D • 01/22/90 <1.181 <0 .189 <0 .047 1.629 <0.189 236.15 3896
3 30-Dec-89 1.62 DH 58
3 31-Dec-83 1.62 DH 69



THE DOE RUN COMPANY
SMELTING DIVISION

HERCULANEUM, MISSOURI

HEAVY METALS IN WASTE WATER TREATMENT PLANT SAMPLES
r e p o r t e d i n p p m

12-MAR-93 ANALYST = MARILYN PRG = WATER

SAMPLE

3/3 001

3/3 0"02

3/3 003

3/8 003

2/20 001

2/20 002

2/23 001

2/23 003

AS

.188

<V05:
<.05

<.05

3 . 39

1.87

.326

<.05r

ZN

.078

8.72

.011

.006

.086

2.6

.036

.007

CD

.014

.9557

.002

<.002

.005

.66

.006

.002

PB

.025.

.114

.047

.043

.014

.105

.008

.017

CU

.013

.044

.018

. 018

.009

.044

.008

.008

TSS
— ffig/L—

< 10.

< 10.

< 10.

24.

< 10.

S04
_, _^ /r'— mg/L —

768.

1030.

887.

610.

663.

3/28 001 COMP (analysis 4/19/93)

2/23 001 0.30*

^Analysis done on April 27, 1993

< 10. 635.



THE DOE RUN COMPANY
SMELTING DIVISION

HERCULANEUM, MISSOURI

HEAVY METALS IN WASTE WATER TREATMENT PLANT SAMPLES
! r e p o rted in ppm

23-FEB-93 ANALYST = MARILYN PRG = WATER

SAMPLE

1/3 001 "̂

1/3 003

1/25 001 -<5<

1/25 002 '

1/25 003

1/26 OOl^

1/26 003

2/1 003

2/1 001 •

2/11 002

AS

.12

<.05

>mp < . 01

0.18

<.05

0.11

<.05

<.05

3.40

0.62

ZN

.02

0.06

i 0.02

6.75

0.05

0.08

0.02

0.005

0.12

4.20

CD

.004

0.007

0.003

1.24

0.006

0.01

0.003

<.002

0.008

.98

PB

<.05

0.11

<.05

2.00

<.05

<.05

<.05

<.05

.250

.11

CU

<.008

0.04

.008

0.31

0.01

0.008

0.003

<.008

.002

. .04

TSS
— rag/L—

< 10.

18.

S04
— fflg/L —

928.

475.

2/11 001 11.5*

*Analyzed on April 27, 1993



12; 43s 35 2/22/93 ------ — Methods DsMJSAS W I T H O U T R A T I O

• a m D i e 1643C- - • 1 tr lEAS. == 3

.'!_. CONIC/ sigma -

•is 0.08456/ 3.9% •

;ef „ -193.03.lnm (calc: 193.23O940nm) Offset = -0.0907S4nm £Steps - -92 „ OO

ieasurements for ELK- - . 1

,5 193.699 123.48 120.50 123.84 0.97843-0.00380 PPM
121.49 120.45 125.56 -2.03O7-0.00655 PPM *
121.78. 124.53 123.30 -2.0133-O.00653 PPM *
126.76. 120.97 124.37 3.7451-0.00127 PPM
120.18 122.00 124.14 -3.1O4O-O..OO753 PPM *

Total number of measurements ; 5 .
Mb of meas. with peak found s 2
Calculation around 0

——— 12149552 2/22/93 -----,, Method':' :': iDsAUSAS 'WITHOUT RATIO

ELK- - 1 #MEAB.= 3

CDNC/ sigrrsa

5*-O.OO637/ S,3% . - - . , : , . - . : - " . • .

.?f. 193.031nm (calc: 193.23O940nm) Offset = -0.089578nm ^Steps = ,-90.78

sasurements for.Si-/3 OOl-;- - 1

5 193.699 417.57 287.35 29O.90 128.09 O.1192 PPM ( B1K : -0.007)
426.68 '287.58 291.54 136.72 0.1270 PPM ( B1K : '-0.007)
420.26 291.7O 291.9O' 128.44 0.1195 PPM ( B1K : -O.007)

-—— 12:55:06 2/22/93 ———~ Method: D:\USAS WITHOUT RATIO

am Die 1/3 001- ;'..--.... - 1 #MEAS.= 3

CONC/ sigma . .
i •-•.••• Vs-- :!

= 0.1219/ -3.'7X.:-"- -

af . 193.031nm (calc"i:'>193.23O94Onm) Offset = -0.083283nm #Steps = -89.47

aasurements for'l/Ŝ '.OQS-,-.; . ._ jL

-, 193.699 236.'6i" ';""';232.25 ' 23O.17 5.O1O7 O.OO675 PPM * i j-n-•' 2 -D



7~;B.S4 233.49 231;, 74 6.3987 G.00002 F:'PM * ( B1K
244.72. 235.56 232.99 10.709 0.01196 PPM ( B1K :
245.02 236.62. 231 ,.79 11.301 0.01250 PPM ( B1K ;

Total numbe.r.b.f- measurements : 5
Nb of meas. with peak found : 3 •. •

12:59:50 2/22/93

Sample 1/3-O03-.

-IL CONC/ sigma • .

4s* O.O1244/ 3.77. , "; '

•:i.'ef .' 193.031nm • (calc: 193. 23O940nm )':'•/

'ieasurements for .1/4 001-

}s 193.699 375'-. 46 .V
387.35 " 233.40 284
381.51

Method: D: \USAS,};WITHqUT RATIO

• • • V l

..——— 13:05:05 .2/22/93.-

iample 1/4 001-

:L CONC/ •

IO.O9152/ 6.0':̂ ^^£'

'.si, 193.p31nm ..(ca

easuremerits 'for.'•''1.

;ample 1/4 002-

. • CONC/:..sigma;.vj:£',,}...;;. S4---^V,-i''ri •?••'•:'.••.'-•;;. '-' -:-»v^- ; •>'-^.-^.-

, . . i - y *" . . . ,-£.;•..

:" V : . , •": - v :̂i- iv îfc;|Spii&
•:•; -:••'. • :?V.--:-^;;;--y .̂v.̂ gfe:^^:<X;

=?f. l?3.031nm
' - • .1
"' •" _ .• v •• -for

193.699

318.71-268

- 13:14:32 2/22/93 ———

f. 88 •::''"274^-t>2 •. • <; 46..;747^JO^O^87:VRJPM^V^JSrk '̂VS^^TP^O'̂ )^^I^^"

Method :' . D rAUSAS1-' WITHOUT RAT IO



•:sf .- 193,,031nm (calc: 193 . 23O94Onm ) Offset - -O „ OS6O27nm £Steps

'E-asuremsnts for.CTL- • ~ i

•;B 193.699 262.59 134. 1O 187 .,42 76.493 0. 06516 PPM
258 . 1 1 184 . 41 19.1 . 84 69 . 246 O . 05855 PPM
259. 4O 190.. 83 19O.52 68.753 .0.05809 PPM

• ——— 13:19:16 2/22/93 - —

Jamole CTL- -

,L CONC/ sigrna I

;s O.O606O/ 6.5X

Method: D : \USAB WITHOUT RATIO

1 ttMEAS . = 3

:ef. 193.031nm (calc: 193

easurements for 1/25 002

193.699 443.82 262
457. SI, 264.
457.68 264

23O94Onm) Offset = -0.087631nm ttSteps = -88.81

. - . 1

92 ."260. 49- 18.2.. 36 .O.1687 PPM ( B1K
15 262.61 194.53 0.1799 PPM ( B1K
42 259.75 196.06 0.1812 PPM ( B1K

O.O07)
O.O07)
O.OO7)

__ __ __ IT,,*"!—— -—O *~i / T~^ / O ~:'".1 •_'...-•_»• *J "7 jl. / ^, ±- / V •-'

iimcie 1/25 002— •

CONC/ siq^a '

•~-. ' O., 1766/ 3. 9X -"•'-•

Method: D:\USAS WITHOUT RATIO

sf . 193 . O3innW ( ca'-tc'-":

saBurements fo'r*-ll/'25

~; 193.699 231.17;;
234.99

13:28:43 2/

1/25 003-

CONC/ sigma

O.O0756/ 15'/.

.:23O94Orvm) "Of, feet = -0 .087123nm #Steps = -88.29

0.007)
0.007)
0.007)

•

"944:3:-- 226s '4> p.. 00887 PPM ( B1K
PPM ( BIK"

D: XUSAS^WITHDUT RATIO

1 #MEAS. = 3



:ef.' 193.031nm (calc: 193:23p940nm) Offset = -o.o8SOj.£>n.n

ie.asurements for 1/26" OO1— • • - J-

*s 193.699 -70.96 256.99 259.25 112.62 0.1O50 PPM ( B1K
372.21 258.10 261.17 112.27 0.1047 PPM ( B1K
374.12 257.76 260.77 114.56 O.1O68 PPM ( B1K

——- 13:33:27 2/22/93'——— Method: D:\USAS WITHOUT RATIO

iarnole 1/26 OO1- is •• •-- ̂ :'.:. ̂-C t •',,.';''•- ?-:.'̂ V '•••.-1 #MEAS.= 3 -;'. • • •.:

:L CONC/ sigma '

• s 0.1055

-0.O07)
-0 . 007 )
-0.007 )

:e.f.. 19 :̂

•easurements" for.

,s 193.699 229.84'"
232.26 231.17 - V 2 2 E
230. 53 227 .19 '223. 87 ' .5 .:333i' •O.id6705. PPM'.''-"( B1K :

-O.OO7J;
-O.OO7)

amp.l evay26.-.OO;3^^^?fg^3^S;^s^r;j;V.;.v:-: rt%?K -"•*' l^ttWtftS?.v=^ ^S.v=vC . ''-v./i.r «c"r^;ffw *•«.-« :̂ :f:^ îS«i&;fev
-̂ ."».. , ̂'̂ v̂̂ i*̂ V̂̂ ^̂ ^̂ ^̂ Ŝ t̂̂ /ife :V:̂ :̂ ĵ5&̂ ji.̂ iÛ .̂ M£*̂ F

"":
• .--' • '. ;•*-- "• •'." ̂/̂  ":>;; .̂ v.:-.'.. . -..-?:.r:;. •";,•_>:' .'.:̂ -̂,,,,-: ._.. .•; -.-:,.-.--.̂  ̂ v.r;.̂ :.̂  ̂ , .--••• ;.̂ .'̂ ^̂ ;̂ M-̂ %̂̂ vS;̂ :̂̂ ;feg!f®;--:•• • .'.-- • •'• •-.: ,.;-. •'..•;•= •:•::-.. ::;•'••• : ."- -"•.-.•::*'£;:• •;- :-...••.••.-•• ••v̂ -:i!̂ :̂ ..î .xv̂ ;v>v;̂ /ŝ v̂ r̂*i?̂ fê ^



•sf . 193.,031nm ( calc : • 193 . 23O940nrn ) Offset = -0 ., OS715inrn #Ste

aasurernen ts for 2/1 003- - . ' 1

-s 193.699 225.41 225.08 222.09 2 ,,1279 0.00412 PPM ( B1K
227.49 227.14 222.41 3.1829 O.O0503 PPM ( B1K
227.71 225.51 223 ., 99 3.1124 O.O0502 PPM ( B1K

• •——•13:52 :22 2/22/93 --

arnnle 2/1. 003-

CONC/ sigma

:S O.OO474/ HA

Method: D:\U3AS WITHOUT RATIO

1 ttMEAS . = 3

-S8 . 32

O.O07)
O.OO7)
0 . 007 )

= -f . 193.031nm (calc: 193. 23O940nrn ) Offset = .-0 .087776nm
x- !

-asurements for 2/11 O01- . ; - .1

193.699 1O697 274.43 291.94 1O412 9.511 PPM ( B1K
10907 274.53 291.55 1O623 -9.7O3 PPM ( B1K
•10754 273.42 292.15 1O469 9 . 563 PPM ( B1K

- —— 13:57:06 2/22/93 ————

^mDle 2/11 OO1- -

CONC/ siama

\- 9.592/ l.OA

Methods Ds A LISAS WITHOUT RATIO

1 -• #MEAS-. = - 3

= -B8.95

O.007)
0 . OO7 )
O . OO7 )

rf , 193.031nm (calc: 193 . 23O94Onm ) Offset = -0..090020n.T) 4f3teos

•ssLirements for 2/11 O02- -- - - . . i

193.699 932.32 236.31 235.32 696. 6O 0.6383 PPM ( B1K :
9 1 5 . 0 0 236.62 2 3 7.81 677.6 6 0 .6210 P P M ( B I K :
901. 2O 235.41 237.89 664.31 0.6089 Pri-i ; BIK ;

,e 2/11 002-

CONC/ sigma

O.62277 2.4X

-91.23

0.007)
0 . 0 O 7 )
O.007)



ef. 193.031nm'"(calc;:';i93'.:23O94d'nrn'):' ' Offset. = -O.OS71S7nm

'srasurements for CTL — . — 1

193.699 261.20 184.37 186.93- 75.297 0.06407 PPM
263.44 185.91 187.49 76.585 0.06525 PPM
265.09 . 187.52 184.79 79.208 O.O6764 PPM

-——— .14:06:34 2/22/93

'ample CTL- -

L CONC/ sigma . '

• s 0.06565/ 2.B'/. •

Method; D:\U5AS WITHOUT RATIO

' 1 #MEAS.=~.3

Analytical Method: USAS Without F^atio •

-••"•• -...;;.'';. 1C P'..--;-,.-.S •Ŷ S:;'t-;r;E,?rM?ijVj.[.'.. .-;\-̂ vr;-.-" •• •

Method. Vs,. 5,." ..;̂ ;':;;.;;;-;';:\,J. ; .'.Graph Profiles .. , ..̂, \.-. vV--,̂,.̂|"̂'

FB F10

Exit



. HelD Acceot : •
Zero order has been found at steo number : 98367.O
Rsrf . 193.031nm (calc: 193.23094 On in) Offset = -0.089626nm ttSteps ~
"n s 213.856nm (calcs 214 ,,o'5224SnfYi) Offset - 0 „ 03O224nm ttSteos •-

193.O31nm (calc: 193.2.3O940nm) Offset = -0.0917O7nm ifSteos -••• .-92.94
214.438nm (calc: 214.638000nm) Offset = 0.021683nm

193.O3.lnm (calc.: 193.23O940nm) Offset = --0..'093O40nm
220.353nm (calc: 220.341069nm) Offset = -0.170547nm

22.12

-94 .29
-174.35

vsf. 193.03inm (calc: 19.3. 23O940nm) Offset = -0.094201nm - .4tSteps. = • -95.47-
!"Ju 2 327.396nm ( calc :'• 327 „ 5:676S2nm ) Offset -- '0 . •lOS49Snm .ttSteps ='-;il6.4.4..

-i'ef. 193.O31nm (calc;' 193.23O940nm) Offset = -0.092024nm —. —9"^ T^A

Results' for STDLOW

.•:. n 213.856 31O.20 O.00OO 288.01r 22.187
;-:-: : ."•.''•305.68 I 0"'.OOOO
' '. ••'" •,.'•' ':312. 74 ' OyOOOO

214.438 194.79 183
... '"•'•";• 19.O.-41- ' .189
. ".v . 7'V 1S9.55 .-..l?,!.-- .•̂:V'̂ - "'•-: ''1̂9:̂69 -":as-'""":' >. u(.)(.«.> - ,u". i'/ocvo--- *'^^-^Sfj^^ys^^f^^f^^•'•-:v™.-r- •f-j^t^M*'-KW*»->s«--

?a BU r:emeri t s;t:..-/; 4;;.;,;.- /;";r;i|i WJ.'SS^V-' ̂ v ?'••''"-'•' ''••• ~£^}^*i:£-,*:'^--~:&'''-
peak.'xf oLtncI •.;.:':,.! :".'•:••"'••'"." V'^>- : ' : ;- ; ' - ' ; • . - - ,-;•'•' - ' • . : ' • / . " • . ' . ••'..-'-^';
I-0 '̂ ;;̂ :î - î̂ '̂̂ ^-;'̂ î ^^C^^ /̂C^ '̂;̂ ';̂ ,k:;̂ ^>

.: 22O..353 ,"34.8. 36i-v ;347. 47. SO. QQp'p^^B'86iSZ^^v -̂'̂ ^^ ;̂;>î ?^ ̂ !'^^ '̂ S^^--^
'*•:?' Vj^^a- ''-..:!34is «99 •"•. 345 '23V-^0^O^t^^^^^M^j^^^ '̂--^^^^ > |̂f ̂ ''

., • 355.!71, . 348.45 O-».OOQ.O';.-'i$v^:.'253'3:~#^' -'..-V..-N','•' ' •^•-'.v:.£;^ "./': ."'':, ..'''.'"V.i

..•-Total number .of- mBaBnqements,;.,
Nb of meas. with
Calculation.around-

Ccil'cu'latipn • :
" ^ & . O O O O .V ::

' o
. oo; •

EL SIGNAL/sigm.a..:. EL • SIGNAL/sigma.

"': ''T007. Cu -i'"717';-3/" Or547.'."

.>;-\-v-K;̂ ..:\-V̂ 28j6'̂ 7<>B̂ \1OQ(3p';-̂
:;-f • .'.-.'•'• "" ̂ 74190 fvO.OOOO:-:r-:b'.;QQOpV--•;274190 - ' ' : • : ' "



^e-suits for STDH1GH +JMEAS „ ==3 (R)

v-L. SIGNAL/siqma EL SIGNAL/sigms. EL

/n 406990/ 1 „ 37. Cci 52446/ 0 „ 79% F'b 1.2% Cu

Intensities for Recalibrations
'El Wave . : LOW
In 213.356 , STDL.OW ; .21,6187
•::;d 214.433 STDLDW: -0.2822
r::'b 220.353 STDLOWs 3.3000
:u 327.396 ' STDLOWs 1717., 2964

HI
STDHIGH: 406986.4756
STDHIBH: 52445.5461
STDHIGH: 20174.9728
STDHIGH: 302609.93IS

< e q r e s s i o n R e s LI 11 s s ;
-.1 Wave Intercept Slope
* n 2.13 . 8 5 6 - 0 . 0 0 0265608 0.0 0 0 012 2 S 61
::d 214.438 0.0000134530 0.0000476682
:'b 220.353 -O.OO163596; O.OO0495745
;;u 327.396 -0.0285367; 0.0000166172

2nd Order
0.OOOOO
0.OOOOO
O.OOOOO
0.OOOOO

Standard Intensity Concentration Calc. Cone. Error

.3.856

214.438

220.35:

;u 327-396

STDLOW
STDHIGH

STDLOW
STDHIGH

STDLOW ;
STDHIGH

STDLOW
STDHIGH

21.619
406990

—0.28222
52446

3.3OOO
20175

1717.3
302610

0.0000
5.0000

0.OOOO
2.5000

O.OOOO
10.OOO

0.OOOO
5.OOOO

0.OOOO
5.OOOO

0.OOOO
2,5000

0.OOOO
10.ooo
0.OOOO
5.OOOO

o. o
o. o
0.0

0.0

0.0
o. o

inal Regression Results for Method

:i Opt

,'d
'•b

Wave
213.856
214.438

7.396

. Intercept.
-O.0002656O3
O.OOOO13453O
-O.00163596
-0.0285367

WATER

Slope
0.0000122861
O.0000476682
O.O00495745.
O.0000166172

2nd Order
0.OOOOO
O.OOOOO
0.OOOOO
O.OOOOO

193.031nm (calc: 193.230940nm) Offset - -0.091875nm #Steps = --93.11

ieasurements for 1643C- -

;n '213.856'?.:4B42:8 o'.OOOO 334.05
O.OOOO 333.OS
O.OOOO 334.50
3 .'13 O. OOOO

4508.7 0.
4609.6 O.
4589.7 0.
218.67 O.
,206.80 0.
213.37 p.
.118.62 :0.

, ) . . , . . - . .
-̂ ,/sort/\•"•*?̂ :" "'''" *̂ ' "' if: ***

05513
05637
05612
01044
009S7
OiOl8
057,17
O5.17.O
:p5P24

PPM
PPM
PPM
PPM
PPM
.PPM
PPM
PPM
'.PPM
••PPM
PPM
£PPM •



j it-''UnDO , L> S \wi-i i C.K w J. I niJLJ I f\i~i i .1 u

.-jample 1643C—

rIL" CONC/ Bigma-

•:^j^. 05537 / 1.27.

,.:d O.O1016/ 2.87.

'b O.O5304/ 6; 97.

;u 0.01551/ 0.39'/.-'";-

:ef. 193.O31nm (calcr 193.23O94Onm) Offset = -O.09O325nm

easurements for CTL-- . - . . . ... 1 .-••:. .

n 213.856 .3278.3. O.OOOO 271..O1 3O07..2; 0.03668_••PPM
• . : . 3362.0 O.OOOO 272.09 '3090.. P..O,. 0377.0 PPM

. 3305'7 0.0000 272.14 3033. :6.'"pi p37b'O? PPM
d 214.438 579.67 171.28 0.0000 .408i'39̂ O;Oi9.48 PPM .-:

589.25 ..172.45 O.OOOO 416.80 O.O1988 PPM
602.70 171.14 0.0000 4.31 .,56 .0.02059 PPM .

' " '" ̂ :lp74l;PP;H ̂
'PPM :

s•= -91.54

___ • • " . . . . . - 3923.7 >.,0;0000~:" 0.%OOOO. 3923 /7; Ofp366&" PPM,. " ."-'::

—^-.•/19::^O'l: 32"-̂ 3/12/93' ---̂ -̂ :"''":--'MetHod":r ''D'̂ VjATER̂ ifHOiJT RATIO

smole CTL-" "• • " ' •? : • • • 'x . ' -. - ' • " - . - • . -.."/-I

_ " ' ' • .,vCONC/:..si'gma..'i:... '?'-..'-. .. ' . i- i.. . ' - .>• " ' . - . .-.-., •.. , - ' • ?'.-;-;^'- -:':--:T ."•^•-^--'.--'. :.V'-..'.-.-??•

'O.O199S/ 2'L'''87. '

..03702/ ••o:9i'y."

220'.353 . - . .
••'. .-• "'"• 272. 49 :' 266'.04?'' O.OOOO

-- 276".88' 266.27' -OVOOOO

^3 :̂:*'"-S: '̂ .^:..: -S;.'? :- \;; V -V*'-";

X.=..-0..0.9.OB 58mn;

—O-pOOOl" -PPM
-0.00004 PPM

jvO53^p .000000 PPM ,:
4V533.;;i6:jOOO13 PPM.-*

';0._OOQ17'.PPM "*
*

6V
6.
10

1600.0.00142 PPM *
4467' P.O0156 PPM *
.613 0.00363 PPM

=y -9
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.d.' 214.439

'. bo
832.45
823.39
211.24
211.59
216..18
212.85

'b 220.353

327.396

0.0000
p.0000
205.65
206.67
204.21
208.09

Total number of
Nb of meas.. wi.
Calculation around
471.26 379.35
465.48 378.05
476.47 377.05
2448.4 0.0000
2444.6 0.0000
2449.3 -0.0000

19:34:37 3/12/93 ————

3/8 003-

•L CONC/ sigma

:i 0.00610/ 0.99%

d* 0.00015/ 14%

b 0.04299/ 7.0% i

_i .0..01753/ 0.23% •

311.89
312:-22
0,, 000.0
0
0
0

.
"

M

0000
0000
0000

520 . 56
511.17
5 . 6067
4.9267
11.964
4.7600

:easurements :
; peak
:d
0
0
0
o
0
0

*

*

"

M

»

"

0
0000
00.00
0000
0000
0000
0000

found :

91.915
'87.438
99.419
2448.4
2444.6
2449.3

0
0
0
0
0
0
0
4'
1\

0
0
0
0
0
0

. 00 6.;. 2

.00615

. 00603

.00018

.00014

. 00048

...00014

. 04249

. 04027
i, 04 621
.'01754
.01748
.01756

PPM
PPM
PPM
PPM
PPM

PPM
PPM
PPM
PPM
PPM
PPM

*
!

*

BiK :
BIK ?
( BIK.
t BIK
BIK :
( BIK

BIK
BIK
BIK
BIK
BIK

.BIK

Method: D:\WATER WITHOUT RATIO

1 #MEAS..= 3

-0.000)

o.oo;.;)
o.ooo)

o.ooo)
0.000)

0.001)
0.001)
O.O01)
-0.005)
-0.005)
-0.005)

?f. 193.031nm (calc:.193.230940nm) Offset = -0.088741nm #Step=

sasurements for CTL- ' - 1

213.856

i 214.438

? 220.353

327.396

-89.93"

4617.4
4599.6
4587
347.
354.
350.
443.
437.
433.
2417
2424
2429

,5
78
29
76
15
69
13
.8
.9
.4

o.oooo:
0 . 0000
'0 , 0000
188.91
189.33
191.00
342.21
•339.87
342.72
o . oooo!
o.oooo:
0 . 0000.

309.55
310.55
308.38
0.
0.
0.
0.
0.
0.
0.
0.
0.

0000
0000
0000
0000
0000
0000
0000
0000
0000

4307.9
4289.0
4279.1
158.86
164.95
159.76
100.94
97.824
90.412
2417.8
2424.9
2429.4

0.
0.
0.
0.
0.
0.
0.
0.
0.
.0.
0.
0.

05266
05243
05231
00759
00788
00763
04841
04686
04319
01164
01176
01183

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

——— 19:41:10 3/12/93

amole:

Method: D:\WATER WITHOUT RATIO

1 #MEAS.= 3



:ef . 193.03lniri' ( c a l c : 193.23O94Onm) O f f s e t - -O.O8923Onm

leasurements for 2/20 001- - . • - 1 .

î B 213 ,,856

•«::! 214.438

b' 220.353

• u 327 . 396

...... —— 19s 47:

amp IE? 2/20

L CQNC/

n 0.08579/

cl 0. O0466/

b 6.014.357

•'"S6S

7424.5
7434 . 7
7265.7
323.71
321.14
328.78
463. 10
454.82
451.46
1895.3
19O0.3
1936.5

29 3/12

001 —

sigma

.": i. **:•'•
"V.7z;:.
*-.r-.22̂ '{;-

.•••;-4.3%:.'>

C> „ OOOO
0 . OOOO
o". 6006
224.81
224.66
225.21
421.0.1
420.81
422 . O7.
0 . OOOO
0 „ OOOO
0 . OOOO

/93 - ———

-

:. ' • ' •:• ' • •

£•-'•'.- -L-'" :''*•- . '-"':•

372 . 61
370 . 46
-."' / •..'• n C.' ..:.'.

O . OOOO
O . OOOO
0 » OOOO
O . OOOO
0 . OOOO
O ,, OOOO
0 . OOOO
0 ., OOOO
0 . OOOO

Method

<::','• -'&A
• "'•........ • . ..

7051.9 0 .03 6 3 9 P P M
7064.2 0.08655 PPM
6891 .9 0.08443 PPM •
98 . 399 0 . 004.62 • PPM
96.483. 0.00451' PPM
103 . 57 0 . 00485 PPM
42.O97 O.O1779 PPM
34.011 0.01378 PPM
29 . 393 0 ,'O1 149 PPM
1895.3 0.00835 PPM
1900.3 0.00844 PPM
1936 .50. 00904 PPM

: D:\WATER WITHOUT

1 #MEAS.=.3

• "-.••• ••' . •;".-

;.:' • '''^'K-^^'^&^Z^'---^-

( BIK
( BIK
( B 1 K
( BIK
( B 1 K
( BIK
( B 1 K
( B 1 K
( BIK
( B 1 K
( BIK
( BIK

RATIO

•"./;-. - *

;r>.::. .-;

--0-. OOO)
-0,, 000)
--O „ OOO)
0 .. 000)
0.000)
0n000)

0.001)
O.001)'
O.O01 )
-0.005)
-O.OO5J
-0.005)

•Vi^'':

=?f . 193.031nm .(ca""lc:: _'Vl'93V23094Onm) Offset = -O.OB92ilnm.--J

tŝ 'fŜ /̂liŜ oll-̂ ^ '''- r-̂ '̂ %0 ̂ f^Z?^-'-^^^
213.856 ..216560- O.OOOO. 1616.0.̂ î .̂SOv̂ ^̂ felSÊ vCfeBlK , ,,-a.;;OQÔ fe

212490, O. 0000 1613 J3̂ ;.'!}2'l038p:̂ ;;:̂
'"':;'' 211190'. O.0ddo; T6.18.'6̂ ;2O'95'7'O;'-'î 2?̂ ^̂  -O.OOO.V.

!KiS-r«̂

214.438 ; 14198 :-291/13 0 ;'00,OO „;/:
-.13832 :320/OO O.OOOO :-'- PPM ' •:BlK̂ .:v.;'v--:'"'b?6ob) ' '
'14626 319.60 0.0000. 14306 ''". 0".681-9'' PPM .'-.(. JBlK-̂i'v-H-.̂O''̂ ^̂.1),-,:...:,

220.353 -636.02 418.34 0'. OOOO 217.68 0.1048 'PPM'- ' (.. BIK i:/;- ̂tt̂ OOl.f v
636.03 415.85 0.0000 . 220.19 . 0 .1061 , PPM -..:.;(-
632.04 414.91 O.OOOO -217..

327.396 4083.5 O.OOOO 0.0000 403:
4067.7 O.OOOO O.OOOO 4067.7 0.04445 PPM (. BIK • :-.r^'-t
4041.7 ~ O.OOOO 0.0000 • 4041.7 0-04402 PPM.; -( -BIK -:'>••••; ̂VrpvOOS:)̂

'.12 o.io46'. PPM-'•';< BIK ?::•;• Yo'.o.pfK."
33.5 0. 04471 >PPM'̂ . ( iB.lK̂ i-V̂ -l'.̂ .p'bS)*.'
,7.7 O.O4445 PPM ( BIK;- :' r -V-b^bPS ) ••'-

——— 19:53:50 3/12/93

amole 2/20 002-

CONC/ sigma

n 2V602/ 1.37.

d 0.6629/ : 2.:97.." . . .'•

b 0.1052/ 0.77%

D:\WATER WITHOUT-» ---.

1 #MEAS.= .3 -. -



&$$; îfê i-v̂ ^̂
!$%££ r̂ ^̂ *̂ î JŜ *5

®Sfeî î Ŝ Ŝ SŴ ^̂ Ŝ >̂̂ ^

fc .'iv'M"'\-"V 5i* "̂ ly-oOf'H* *w>*

:/f. 193.031nm ( cai c : . 193. 23O940nm ) Offset = --0.;OSS147nm

basurements .f or. 2/23, ;p03-. . - ...-.,,.'-, 1 .. • ,

213.856 886'. 93 : O . OOOQ 313.49
901.92 ..O.OOOO 315.49

" 892.51 O.OOOO 313.92
,214..438.. 255-.56v,:,,206.21 . O.OOOO

:=>'."-"".' < <->c-» «->!-»'••";--ocMa • /id ' . <-» j"i/-\r»("\257. 29205. 48 '.-O.OOOO
.' O.OOOO
-^ O.OOOO
O. OOOO
-pOOO
.PPOO

h.measu remen t s
found

.' -. :i*22.i38 v. :380 .;7ir ; O. O
Vv.̂ '̂/̂ Î ^̂ T̂ îr.̂ :̂'--; ;O'.-p

573.44 O.OO68O PPM
586 n 44 0.OO696 PPM
578.59 0.00686 PPM
49.349 0.00226 PPM
51.803 0.00238 PPM
5O .• 846 0 . OO233 PPM
40.499 O.O170O PPM
41.675' 0.01758 PPM
32.540 .0.01305'PPM
39;Oil 0.01626 PPM

B1K :
B1K :
B1K :
B1K :
B1K :
B1K :
B1K :
B1K :
( B1K
B1K :

( B1K
( B1K
( B1K

\WATER W'lTHOlJT 'RATIO

-O.OOO)
-0.000) ..i-/'v ; !
-0.000) "'"''••'

O . O O O ) .
, o. ooo f; / •%• ' . •••• •':
'o.ooo) v><•-;•••

- O.OO1)
•0.001)

O.O01) • ;

0.001) • '-

--0.005)
-0.005)
--O.O05)



nm) Offset ="-0.089733nm '#Steps = -9O.94

•b. 220.353 -442.60'. .341'.95. /O.OOOO '••

165..93;o:'p;?92:,pRti•',. -;• _ ; --j .^-/-^ .
yi^.v^&.v^'^o^ss.iPF'M^':'v ^k'-';^•-;."-.'';. r,'*^ •:

UX):5';';bl048/2A^PP>1|::;:.. i. •""" f^f'.''''" .t? • '

af5iD'ie;::'Cji;̂ ",̂ ;v \̂̂  - î̂ W^^^^X ' • *•• -.*MEAs.-=-3-v?;; -. ;,;_.-: ;,•.:;...
•_•' •; ̂ oHc/^i^s^f^yiMjjff • ;-^"-:''î 8^^ ĵfrS;

.-i ;x _x> -:9^^^^2 ji5|̂ |̂ |̂ ^ /̂?^S^Sfite^ f̂:
i. O.^OT^S'/^^-SV..*-^'-.^.-.-.^*' isc:;;>, î ^" ;̂̂ (%^^ f̂t̂ ^ '̂'--- ' *'" ' •''^^•^'•^''^^•^\---'''- : ',: .-î 'S^̂ iî  . . . . . ,:'..'-:..r,^•:J&d$&W£ft®J&$&^$$$ffil^^ -:,- '..--:-:..-.••- - . - ' • - • • • ' ,;A>,.-<-v -• '
3 .0.-U .W^OO^A^Cr^O^-O-i'l^i./A/irtCJ^^^r^V.:--. ! - ' ^ ^ ' . - ' • • • • < •



R e f ., 193,, O 31 n m ( c a 1 c : 193.2 3 O 9 4 0 n m ) 0 f f s e t =

rits for STDH1BH

As 193.699 6136.3 142.37 '161,41 5982.6
6278.3 146.55' 159.26 6124 ,,1
6133.3 , 148 ,,75. 163.23 5975 ,,9

- —— —— **? |"i M "•** 1 B I*" I O ""̂ * / 1 'f / C) "̂ *" .„. „_ ._., „ ,___j;_̂ .' « •_' JL . <•_' / O / JL .c_ / 7-™'

Results for STDHJGH•ttMEAS.=3 (R) •

EL SIGNAL/sigma

->.s 6O27.5/ 1.4X

-O., 08929Snm

!.'ntensiti.es for Recal ibratiqn :
El Wave • LOW

•>s 193.699 . STDLOWs -3.2920
HI

'STDHIGH: 6027.5O41

degression .Results : .. :
."1 Wave Intercept
•is 193.699 .0.00272932"

Slope
0.OOOS29078

2nd Order
0.OOOOO

Standard Intensity Concentration Calc. Cone. 7. Error

193.699
STDLOW
STDHISH

-3.29.2O
6027.5

0.OOOO
5.0000

O.OOOO
5.OOOO

0.0
0.0

inal Repression Results.for Method : USAS

'. 1 Opt. Wave
:s 193.699

Intercept
O.00272932

Slope
0.OOOS29078

2nd Order
0.OOOOO

.ef. 193.031nm (calc: 193.23O940nm) Offset = -0..09122Onm

•easurements for 1643C— . • — .1

<=; 193.699 310.57. 207.71 207 „ 27 103 .'12' 0-. 08822 PPM
311.46. 207.59 207.84 .103.7.2 0.08872 PPM
307.45 209.35 2O9.77 . 97:...S;44 0.08385 PPM

= -92.45

..——— 20:38:13 3/12/93 — ---
- - r^z-r-'' '' • -^ . .-_•_.- -̂ -î ŷ -: -_. --.

amole 1643C- . ":- .•''-'>'''"'r-?̂ rr .

.L CONC/ siqma

'. 08693/ 3.17. ' :

Method;: Eh: \USAS WITHOUT RATIO

1- MMEAS.= 3

.ef. 193.031nm (calc: 193.23O94Onm) Offset = -O.091826nm — 93,, 06



cs •. f or. BLK— . , .„....,., ̂,n* •.•;. /,,-. •'.-,.,r7l:.-?̂ -?:/y "•''.;•'-.; '-,-•.

'••-.= 193.699 .i'i'.&T! '-118": 99
' 117.60 117.85

121. O2 1 . 4226 O . OO391 PPM
121.69 -2.5547 O.OOO61 PPM *

118.69 121.49' 120 ..48 -2.1987 O.OO091 PPri *
'l!8. 61 , 119.21 120-.97 -1-6520 0_.OO136 PPri *
Total number of measurements : 4
1Mb o-f meas. with oeak found : 1 . .
Calculation around 0

-—— 20:43:58 3/12/93

.'••ample BLK— - ' —

.'l~ CONC/ sigma

;iB* O.00096/ 39%

Method: D: \LJSAS WITHOUT RATIO

1 #MEA8» = 3

"<e-f., -i93-.031nrn ' (calc: 193.23094Onm) Offset— -0.090236nm =' -91.45

leasurements . .for -v3/3;'i:O01-.--v-.̂

••̂ -̂XiVi'Vî fc;̂  " "'/>'̂''̂-:> ;̂v~:;-,-1, •:.•'. • •• •;.,.:'.-.,-• •-=;-: •••:..-.-
iS'::r1f ̂^^'^*^^^^^^^!^^^^i^^^^^^.-* ;'^..Bl^iii^v-n-OiXipi )'.-'-" .•



Total number of measurements
Nb of me as'. with oeak found

CONC/ sigma

;•* 0.00370/ 18%

.:?f ., 193,,031nm (calc; 193 .-23O940nm ) Offset = -0.090622nm

-jasuremen t s f o r 3 / 8 003—' , - • - - . 1

193.699 242.31 248,11 246.70 -4.9587-0.00234 PPM * ( B1K
253.11 247,91 242.66 8.3511 0.00869 PPM ( B1K :
249.29 256.04. 245. 75-0 „ 57054 0.0013O PPM ( B1K s
248.36 252. O2 248.91 -1.7960 0.00028 PPM * ( B1K
251.93 .253.95 246.63 2.3684 0.00373 PPM ( B1K :

Total number of measurements s 5
1Mb of meas. with peak found : 3 .

= -91.84

0.001)
O.O01)
O.OO1)
O.OO1)

O.001)

—— 21:03:26 3/12/93 ———

ample 3/8 003- . -

CONC/ sigma

*>.0045S/ 327.

Method: D:\USAS WITHOUT RATIO

1 #MEAS.= 3

=-f. 193.031nm (calc: 193. 23O940nm ) Offset = -0.090172nm SSteps

for CTL-- - - ' - 1

= -91.38

193.699 304.96 2O6.42 206.17 '98.686 O.O8455 PPM
.303.34 207.03 204 . O7 98.088 0.08405 PPM
3O4.31 2O7.64 2O3 . 73 99.014 O. 08482 PPM

••••• •- - - 21 : 0 S ;; 4 0. 3/12/93 — - ̂  ••

a mo i e C"l L — " —

L CONC./ sigma. •

z O.O8447/ O.46%

Method; D:\USA3 WITHOUT RATIO

193.031nm (calc: 193.230940nm) Offset = -O.O9O287nm

•ieWurements for.,X2/2Q..OOl—.-..?;•.:..',- - . . . . . . . . . . 1 - y

91.5

„. JS! „"



w
it

U



i93,,03irini ;ralc;; 193 . 230940nm ) Of fse t

for CTL--. - --

--0 . OS9915nfn

1

193,699 294,, IS 201.95 203,29 91.422 0.07853 PPM
' 298,23 204.01 202.78 94.958 O.O8146 PPM

301.18- 201.29 201.65 99.674 0.08537 PPM

....:::; -i . •' •"•;-.' .-.. ., .A. .,:..

——-- 21:32:17 3/12/93

Jarnnle CTL,--

iL COMC/ sigma

>s O.OS17S/ 4.2%

Method: D;\USAS. WITHOUT RATIO

3

:ef. 193.031nm (calc: 193.23O940nm) Offset = -0.091317nm #Steps
'b :. 220.353nm (calc: 220.341069nm) Offset = 0.225572nm #Steos

ef. 193.031nm (calc: 1.93.230940nm) Offset = -O.O90636nm

esults for STDLOW '

b 220.353 595.67 590.13 O.OOOO 5.5333 * •.
597.33 594.13 0.0000 3.2000 *
591.60 590.67 O.OOOO 0.93333 *

Calculation around 0

———21:38:47 3/12/93 ———— ' "' .

==ults for STDLOW.#MEAS.=3' (R)

_ SIGNAL/siqma

3* 3.2222/ 71%

= -92.54
= 230.62

= -91.85

;rf „ 193.03.lnm (calc:- 193 „ 23094Onm ) Offset =•-- 0 .,03934 In m

-suits for STDHIQH

= -9O., 54

b 220.353 26975 837.07 O.OOOO
25683 853.53 0.0000
27052 861.80 0.0000

———21:43:21 3/12/93 -———

ssults for STDHIGH #MEAS.=3 (R)
k
"siGNAL/eigmay . :

25719/ : 3i'.0%..\ .'. ••; i". /.' ,

; '%;.';\-.^:/- • •• '.'•• .•' ' ' '• .• '• •' •
isities for Recallbration": - k :" , / .

26138
24829
26190



y'hb 220.353 STDLOW: 3.2222 STDHIGHs 25719.1257

/ •
::< express ion Results s
•-I1 Wave Intercept : Slope 2nd Order

220.353 -0.00125301 0.000388364 _ . O.00000

Standard Intensity Concentration Calc. Cone. % Error

"•b 220.353 / :" :
STDLOW 3.2222 . 0.0000 ' 0.0000 O.O
STDHIGH 25719 10.00O' - . 1O.OOO O.O

'Mrial Regression Re suits -for Method : USPB

'.•1 Opt. Wave Intercept Slope . • 2nd Order-
•'b 220.353 -0.00125301 0.000388864 /. . /O.OQOOO'' • /•'£•;•' "'. /

;;ef. 193.031nm (calc: 193.23O940nm) Offset = -O.O92652nm ttSteps ~ -93.9O:

'leasurements for 1643C- - ' " ." 1 ,'."•'''.--'•":"'.' . " ; ' '• ;' - '',

:'b 220.353 833.61 708.67 O.OOOO 124.94 O.O4733. PpM ' ;;" ...•/,'-. ..:/.. \'^;
862.87 714.60 0.0000 148.27 0.05641 ipPM̂ .̂̂ -̂;-̂  ̂ Ĉ̂ '̂ î̂ r'
822.66 712.80 0.0000 109.86 0.04147V PPM ;'̂  '- " T"J '^-^-$^'".

——— 21:48:02 3/12/93 ——— Method: D:\USPB- WITHOUT RATIO.' ; '-'•

1643C- - • 1 #MEAS..= 3 / ... 'T. .. . - J.:v5.3̂ >;''

CONC/. siqma • : . • - .,!>.-"

0.0484O/

sf. 193 ::O31nm (calc: 193 . 23O940nm ) Offset = -O.O918O7nm *Steps = ' .--93 ;"O4-''•'' -/':-/,

sasuremerits for. 3 / 7 SVG123- . , . • - 1 • . . . ' - . .
/ • . . . " • ' : :"-u.-J':?>^v:/ . '.. . •;'"'."••'•, /X'^ x:'v ^-^ ^•^'••'''^•P- .•,..:.. •' ••''^;/: - ̂ !#i;^?^^V;^y

b 22O.;353 - ' ii79."'4 ! 865. 40 : O. OOOO 3l4;-OO'-''-i'ir6."12i>9'PPM • ' '.' "'' ""'"- '";••" \ ' " -•
1162.5 ;864i67 0. OOOO 297.84 0.1146'PPM . -' • ''.y^t^ r"-

•• ' v-. '1125. 2- .866.60 0. OOOO ;.-. 25Si59 '£>. 0'9930"-;PPM ' . . - . ; . • - • ; • " • . .- ' \'.. •.
. .'" •••:0': ;-;:-:v^;--.; " v\v . . • ; • • , ••-/; ••^'•'••fi\.;.^:-^-^f-^i^-^ "'-i':':-'̂ x::.^--..^^v;.';:^:iv^.;;s:t^: î . ..

——— 21; 5.2 :'43 " 3/12/93 '——'- Method.: ..'D: \USPB WITHOUT . RATIO; ,. • : ' " . ; • "' :. - : . '

aniole 3 /7 SVG123- . . - . . . ' - ' . 1 #MEAS.= 3 ' . . .

L CONC/ sfgrria """.?••-/?'';" • j--"- ' •' ;' ". "" - ' . • " - "• ;"- •' '• V.v". > ' '-"•/.-.::-.; '"•'•'• • : - : " ' ^;v;> .--A • -^

9.9% - . ' ' . ' ' ' ' • ' ••• " • -" •' ' ' ' "" ;-' " - • • " ' ; /- r .. . ' :'••

193.03lnm (calc: J.93. 23O940nm ), Of f set .-=='• \-O.O9139lnm #St'eps

easurements f or: A. BREWER- -; ''' ': ,-?:. :'' •'- '"•'.'"' '•'r -: '.'• "'•:; !•'.;• " ' ' ' • ' " • • - ' . • / ' .,

b 220.353 1449.8 -1118.7.... O;. OOOO 33l'. 12 • 0.1275 'PPM . .- ' - . '
• •• . 1478.3 li22.O O.OOOO' - 356.29-.0.1373 PPM

1464.9 ,1120.7 O.OOOO 344.26 0.1326 PPM



set -• -O.,OS7919nm &St.ecs -~

ts. for 2/23 O01--

Zn 213.856 3336.6
333.2 . S
3253.S

:d 214., 438 359.36
360.23
359.1O

::'b 220 ,,353 4 53 „ S3
448„49
444„59
446.07
446.97

Total n
N b o f m e a B . wit h p e a k i o LI n d :
Calculation around O

.:u 327.396 1856.3 O. OOOO O.OOOO 1856.3
1861.1 0.0000 O.OOOO 1861.1
1833 . 4 ,0 . OOOO O. OOOO 1833 . 4

0 . OOOO 3
0 . OOOO 3
0 . OOOO 3
*"> ••"•* ";••

224
224
421
423
.421
421
426

nHca K"

.11

. 47

.39

.52

. 16
„,. .....

.35
„ 31

i-,-f

0
o
o
0
0
0
o
0

mea

54.35
51.59
53 „ 62
. OOOO
. oooo
. oooo
. oooo
. oooo
. oooo
. oooo
. oooo
Zi cr i i K" f=v m

2982.2

290
13
13
1 3
32
25
23
24
20

inn "i~

6
,...
i,.'

4
.

„

u

a

m

c=

O.2
.24
.76
. 70
311
330
253
720
653
.

O.

"o.
0 .
o „
0 .
0 „
0.
o.
0 .
0.

[=

03639
03638
03539
00640
OO638
00633
01294
00948
OO845
009.1.8
OO716

PPM (
PPM (
PPM (
PPM (
PPM i
PPM (
PPM (
PPM (
PPM *
PPM *
PPM *

B I K
B 1 K
B 1 K
B 1 K
B 1 K
B 1 K
B1K
B1K

— O . 000 )
— 0 .-. 000 )
— O . OOO )
0 „ 000 )
0 . OOO }
0 » 000 j
O.. O01 )
0 . O01 )

i B1K :: 0.001
( B1K s 0.001
( B1K s O. 001

O.O0771 PPM ( B1K
0.00778 PPM ( B1K
0.00732 PPM ( B1K

...——— 20s 00:13 3/12/93 ——

Samole 2/23 O01-

iL . CONC/ sigma'

03605/ 1.67.

:: 0.00637/ 0.597. -. ' •

o* O.OOS26/ 127.

•j. 0.00760/ 3.2%

Method; D:\WATER WITHOUT RATIO

1 #MEAS.= 3

-O.O05)
-0.06 5.)
-O.005)



Mliiu-Hli ()W iii\ji H / u l u L i i uvn ni\ I (Hi H'UKLUU lull 19
A

[.DATE
{ PREV

i*1 0

4

c

c
7
8
9

10
1 1

12
13
14
15
16
17
18

•
O 1
I- JL

oo

oo£. <-l

! o,O •*

25
26
27
28
29
30
"1o i

rvr iTT? A T i o/'^ 1
V^/VJ I 1 M L. LJ * . > • ' (

TOTAL FLOW

— — —— —— —

GPD .

4l/y/3)
W2&0
&&$&>
W2e;&
6?%SZ>
b?/SJO
618 ~IW
33*3^
5356BO
S^'^i)
_• _'-.-} I ' /;

715630

*~n&ao
wno
<"/ / f\2J/\O [pi <~S/LS

y^lbio.
^^(efnO

-J&12&6
*-l0540&
J^o^^)^
.OO 7J?0
msi&o
6,55 ->%£>
WOS20
5^ !&<&
9m$o
5^^^O
^'lllD

Dlllb

"* A 1 t~<r\MT*r\r* T rrr* O A If r)T T-1 T> • ir»r* .MJ i wuriruo j i c. oni'irijt u.-t i & .

101 GRAB c,I! DATE: */- /J - $
;02 SAMPLE DATES:

G P M .

?J4.

^/
^?y
2f7
VS2>
^12,
ytf
231 ,
370
31/
</;<JT
*3~)
^^
*/3&
3&a
i H /
55 &
521
& c3^x

z^r
y ?/^
?<9?
4/37
^ Q "1

"5 ^9 ?

/^7 "?

J30
V3S-
4^^
vn

r\i imp A T T Ofi*>

TOTAL FLOV,

•-•

!•
A /L/r
*IS

1 'MON
S pll ^ 2 1 /MONTH

GPD

/?
(I

— T — ' •

GPM
M I I T R A I i nn^
TOTAL FLOW

1

GPD

T>|1 _ 1 T T T T f p O T^I'T^OW O I IOO

1 * HOI TP*P c A » « n i T T? n ATT? . *4/-'-*?£ ~^-?16. UUI UKrti> oAi'ii i_tij I.TI i j-. . ' -^ x--j J

REQUIRED
".no /~-n * r> o A K i r t T r- r% * rrr • 1 /MO \TIT!M_/ w ._* \Ji-rti-> orvi'ii j_*_ i_«.-v _ X. . 1 / rlUrt ill ~

» A o — IT CM»*T*M i~ T.-V nr- m ^ i ' T - K ^ oMnr1 m?r> t-T^T?IT T. rTfnKT/u^ pii ortj'ii- j_j_ iw UL. I . - IUL.IM O^wiL r LK t^iUlitK f i l lLn

J^R - ii.lJ DATE:

G PM T I M E

/V

//
/u>

D

0

0
0

M

D
D
D
t

0
t>
D

I N I T L

Afco^
»
t \

****<•

fr,**c

*.«*«>
1 1

/^cc.^.

/lih^V/-

" .

"

1^0^ £ L"

D(xo yf^-
n
i i

/UO^T'TI O*Tr T TT1T7/ I'IU.1 ill vj.»£, L l i l -

ONLY IF DISCHARGE
ONE LITER ' '-

TUT?1"1!? TO -A r"T r\UT fpn/M TMl r M ' f r p A T T nnOIllilivji u n i-ijL/» l lu i .v<uui i u o j l ' A i - L UUJ

rJI r* * TT? . —.ITPll urn 1^ . — prl

DATE: — pH _ DATE: _ pH



1 ^ __ ,

^.CATE
j PREV

1
o

1 4

5
6
7
o

9
10 j
1 1
A I

12
1 OJ. »J

14
1 C
J. O

16
X 1

18
19

00

O O

o n
L. 1

o r

26
07i, /

28
29
30
31

.1
^ " N r T ^ T T p A T T Ar \1wu i r rtL.ju vi w i
TOTAL FLOW

02 SAMPLE DATES:

GPD

±17770
8W670
SSOO1O
S82&W
MS3</o
JSI-8&Q
&1022&
s?0asa
m 3*3
W1 72$
v&SVtt
<tf2Z7to
&;??ot>
6 36 £>(,£>
3139S7J
272V&
J218&0
28 !/*)£>
270820
I&OSJV

6>51*«5D
fa&t-/5feO
' '! 7/>?-0
w*no-

"^ ^ "\ O *J /\

"5 -) ̂  4J t /)

W5UO
6 S$£,0£>
51% $30
4/3 $330
SOlltf

LE DATE:

GPM

#83
&Jt
?8<r
s~w
W7
3-52

• s&a
VM>
2.12.
2J&
32?
3V/.
*27

jtfffj* **

£ uf o

/BB
7&

IW
3S&
2&?
</S4
432
«21
160
22<?

JO 4
Wl
#5-4
400
301
3-ST'

W u I J ' A l j J j U U i
TOTAL FLOV

A \
/ \

/ \0

^

i

^- _ / 2 _ a ?

GPD

\
\ \

\ ^
T

GPM
_,,mpA- j. _»0

TOTAL FLOW

i

1

GPD GPM T I M E

D

A;
D

AJ

0
D
D
0
D .

A^

AA

0
0
0
0
0
o

0
AJ

o
0
V

I N I T L

fl\ATfll/

Baw^H

bc Aw

PWc-

e»^,/^
• •

5-^^^
'Bii/rt»>-
/W«^i-

//

^v^

"
1 /

'.
f*\QCtf? £

frcoet

bowel.
S

j^iy^x'1

5>i/».
^i/^A;,

*& yj ._ 1 T T T<r»n T p i ^ r * n A / ' > i i n r >

S- 'H DH S.'R I/MONTH & 001 GRAB SAMPLE DATE: -5""b?/"^l /MONTH - ONE LITE,'
-

12 GRAD, SAMPLE D A T E : I/MONTH -
' n _if o » » * T * r r - T-.- r, r- -r » r-r- v r\\' r*T* T\T<r\ i-Tyrr- I/T TT"»\"• > yii Ortiur i-ii j-/ LC .mvi_:f unveil r JLIV n H.UA nni^i*

A T E : -- pl-l DATE:
-\^A

EP'JIKED
ONE LITER

i uiLim i _i n v LJWTT i HuwUuj i u/u 1 1* AL>L. L

-,tj -n \ rri-r- .
~ ~ Pl1 L/.-l 1 L .

03

— Pll DATE: — pi!.

F DIS

- pll



k>»"i. i i-ilj L)

i I I-N * npT"1

* Prioryi i. t v b V

/"M "P l? A r T f\r\ •} Iv,n.' 1 I /\u LJ w v y ' i i -

3ST)

OUTFALL 002
TOTAL FLOW GPD

OUTFALL 00,°,
TOTAL FLOW OrD GPM TIME INI'TI.

D

A'

Mb
10
11
12 d

14 D
15
16
17

_18_
19«

I 01

-L_tl
I oo

tflfeff D

26 0
27
28

f LOOPS

. WO i. 1 L', .Jni'll J_U.

r. Til r*n*n ..it n*Tr - .u u i uttrvlj iJ\i un L i- .

002 SAMPLE DATES:

I/MQNT1! - \ LITER EVERY 2 IIRS.
pH ?. f I/MONTH & 001 GRAB SAMPLE DATE: ^-/^-^1/MONTl! - ONE LITE

_______ _______ . _______ REQUIRED ONLY IF DISCHARGE

_pll .iw ui- i .-iur.t<

1/MONTH - O.N'E LITER
t nEiiiK M i i E N inLuii, i.«_» imnJUuii ^ T T.-iLiL

^R: -- pi!
DATE:
DATE:

-- ,PH
- pH

DATE : - pi!



NPDES PERMITTEE DATA REPORT FORM
Send Original and one (1) copy ___

(Certi f ied Carrier No. ___________________....I

Form Approved. OMB No. 2080-0021 Approval expire? 7-31-9-i

&EPA
Uniled States Environmental Protection Agency

NPDES {bMR QA)
I Study
i No. Permit r^'-n'.b

Card
No.

Laboratory Performance Evaluation IN.
(These data are collected under the authority of

the Federal Water Pollution Control Act . ) 1 2 ! 3 4 ! 5 I 6 | 7 j B~\ 9 llO'l 1'l 2'1 3:1 4'1 5'1 6
Current Permittee Address Label IMake corrections here, for shipping and'mailing address, and testinc statos.'l

"

Enter Permittee
Name as Desired
for Report Heading 20 21 22 23 24 25 26 27 28 29 3031 32 33 34 35 3637 38 39 4041 42 43 44 4546 47 48 49 50 51 52 53 54 55

Laboratory Identification Section (CHEM or TOX)
• Laboratory 1

Block 56 for
ERA Use Only

56
Name Address Analyses Measured

f,

Multiple Permit
Option Exercised:
I Chemistry Only I

Yes

Vlark "X" for Type of Laboratory

StateFederal Local Government Industrial , __ Commercial |__| Other 58
Laboratory 2 Iff any) I

Yame Address Analytes Measured Multiple Permit
Option Exercised:
!Ct-,e.T.:s;.y Only)

Yes No

Vlark "X" for Type of Laboratory
~l

Federal Local Government ' Industrial LJ Commercial Other

Laboraiory 3 /// any, see instructions on pages 7 and 101
S^̂ Hî ^̂ ^̂ ^̂ l̂ HÎ ^̂ ^̂ ^̂ ^̂ ^̂ Hm^̂ ^̂ ^̂ ^̂ ^̂ BIBB^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^B_________________H^H^HHIH^^^HHI^^HHHHIBHHH.

The Multiple Permit Option was used and the following data resulted from analyzing.the samples
mailed to another permit number (specify)

/Use only if Multiple Permit Option Exercised above was marked 'Yes'1 51 .62.636465.666768.6s

Certification
I3y permit holder or authorized representative as per 40 CFH Part 122.22. See instructions.I

For Study Number Twelve conducted in February through June 1992 the permittee below:

Received Samples

! Yes ' No i

' I 71 • 72 i

Yes i No i Yes

Submitted Data Received a Report in Response ;

I 74 I 75

No

77 ! 78
Permittee Name and Address (street
(This section should not be used to

no., city, State, and ZIP Code, if different from label above.)
make corrections, to the above address./

Telephone Number

! C6.','.,'Y ~r,ozr penally of ;'5vv that this document and aii attachments Mere preoarec unoer my direction or supervision in acccraance with a
sys:e.T aesi;r,e: ;o assure 'na; aua;:iiez cerscnnei property gainer ana evaluate tne information submitted. Based on my inouiry of tne person
or psrsors w." i manage :he system, or t.~,ose persons cirec:ly responsible for gathering the information, the information submitted is. .to the
Des! c' my knowledge and belief, true, accurate, and complete. The reported data were produced in the laboratory lies) that perform our
routine permit-reauired self-monitoring analyses. 1 am aware that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations. .

Name and Title of Certifying Official /type or print)

. .I/a/x€_s
Signature Date Signed
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Continued from page 1 CHEMISTRY DATA
itudy No. Permit Number

I i I
Nil

1 | 2 | 3 ; 4 • 5 ; 6 j 7 [ 8 | 9

TRACE METALS (recovery in micrograms/II

Study and
Permit Number

Card
No.

Aluminurn Arsenic
VA MC I < / > Quantity VAJ MC < / > | Quantity |VA MC | < / >

Beryllium

n—r~i—r
Quantity

DUPLICATEttp:^
2021 22 23 24 28 3031 32 33 34 38

I

4041 42 43 44 48

________Cadmium______
VA| MC ] < / > I Quantity VA! MC

5051 52 53 58

Chromium Cobalt

60J61 62|

< / > I Quantity VA| MC < / > | Quantity

63 64 68 7071 72 73 74 - 78

Study and
Permit Number

Card
No.

Copper Iron
VAJ MC | < / > I Quantity |VA| MC | < / > Quantity

Lead
VAJ MC Quantity

«»:: m
20.21 22J 23

Q5 f t
24 - 28 |30i31 32i

3
33 34 38 4041 42 43 44 48

Manganese Mercury Nickel
|VA| MC I < / > | Quantity |VAJ MC | < / > | Quantity |VA| MC j < / > | Quantity

;-,Jc }J51 52; 53 i 54 - 58 J60;61 S2i 63 j 64 - 58!70j7172| 73 i 74 78

Study and
Permit Number

Selenium VanadiumCard i___________________________________________________
JVA! MC I < / > j Quantity JVA; MC | < I > ' Quantity JVAJ MC j < / >

Zinc

Quantity

.'•.'.''':;:Sv.t-4:Jl:S:, 1,:6':;:.y 20;21 22: 23 i 24 - 23 ;30:31 32! 33 ; 34 - 38 ;40J41 42i 43 | -.4
MISCELLANEOUS ANALYSES

pH Analysis
(standard units)

Total Suspended Solids
(recovery in mg/!)

Oil and Grease
(recovery in mg/l)

< ; > Ouamrtv MC | < ; > Quantrtv 'VAl MC i < I > Quanthy

li I/RIII l?U?|Ei l/i^i III aigL.M I Mil in
^l 52i 53 i 54 E8 i60i61 52! 63 .54 5S '70'71 72! 73 | 74 78

NUTRIENTS (recovery in mg/l)

Stua'y and
Permit Number

Card
No.

Ammonia as N I Nitrate as N Kjeldahl Nitrogen
MC I < / > I Quantity !VA| MC | < / > 1 Quantity JVAI MC < / > j Quantity

. . . . . . . . . . . . . . . , . . . .
liSDUPUCATEiifPip i ii
S4ft:sSx:.::--:.M-v-^yi]-i*i|lS;.i6^|20!21 22) 23 I 24 - 28 ;30i31 32J 33 i 34 - 38 |40;41 42| 43 144 • 48

Total Phosphorus as P Onhophosphate as P
';•?•-;VAi MC ' < /' > ' Quantity 'VA; MC • < / > [ Quantity

52! 53 154 - 58 :6ol61.621 63 I 64 68

Carbonaceous - BOD
VA, MC < / > ; Quantity

7071 72 73 74 78

DEMANDS (recovery in mg/1)

Study and
Permit Number

Card
N°'

COD TOC I 5-Day BOD

|VA: MC l < / > I Quantity ;VA! MC • < / > ! Quantity '-VAj MC i < / > : Quantity

DUPLICATE
. 14.no 15 . -20:21 22. 23 . 24 23 '3031 32- 33 33 .£,Qi£.: 42 43 . 4<i 48

ADDITIONAL MISCELLANEOUS ANALYSES (recovery in mg/l!

VA MC | < / > Quantity |VA| MC j < / > | Quantity |VA

Total Cyanide Total Phenolics (by 4AAP) Total Residual Chlorine

50151 52i 53 | 54 • 58 I60J61 62j 63 | 64 • 68 7071 72

MC

73

Quantity

74 78

EPA Form 7500-55 (Rev. 1-93) Previous editions are obsolete. Page 2 of 4



Coniinued from page 2 TOXICITY DATA
(Study No. | Permit Number

WHOLE EFFLUENT T.O-XIGITY DATA (as % of the samplejready for analysis)

Study and
Permit Number

Card
No.

FATHEAD MINNOW ACUTE
: MHSF. 20" - LC50

FATHEAD MINNOW ACUTE
MHSF. 25° - LCSO

FATHEAD MINNOW ACUTE
20% DMW. 25° - LC50

VA WC < / > Quantity |VA| MC ; < / > | Quantity JVA; MC, | < I > \ Quantity

1 .1

20121 22 23 24 28 130:31 32' 33 34 38 J40J41 42| 43 44 48

FATHEAD MINNOW CHRONIC
MHSF • SURVIVAL. NOEC

I FATHEAD MINNOW CHRONIC
MHSF - GROWTH. IC25

FATHEAD MINNOW CHRONIC
MHSF • GROWTH. NOEC

V A J M C < / >

5 m
50|51 52! 53

Quantity iVA; MC

54 58

Quantity ;VA; MC j < / > Quantity

5 II

60:61 62J 63 | 64 68 |70J71 72| 73 74 78

Study and
Permit Number

Card
No.

FATHEAD MINNOW CHRONIC
20% DMW - SURVIVAL. NOEC

FATHEAD MINNOW CHRONIC
20% DMW - GROWTH. IC25

FATHEAD MINNOW CHRONIC
20% DMW - GROWTH. • NOEC

VA| MC I < I > Quantity JVAJ MC | < / > | Quantity JVAI MC | < / > I Quantity

1 23 24
! I

11
28 130,31 32i 33 | 34 33 |40j41 42j 43 | 44 48

*L

CERIODAPHNIA ACUTE
MHSF. 20° - LC50

CERIODAPHNIA ACUTE
20% DMW. 20" - LC50

CERIODAPHNIA ACUTE
MHSF. 25° - LC50

i VA! MC i < / > Quantity IVA! 'MC j < / > | Quantity ;VA| MC j < / > j Quantity

1!7 I
1

53 | 54 58 I60i61 62, 63. | 64 68 I70J71 72; 73 | 74 78

Study and
Permit Number

Card
No. I

CERIODAPHNIA ACUTE
2O% DMW, 25° - LC50

CERIODAPHNIA CHRONIC
MHSF -'SURVIVAL. NOEC

CERIODAPHNIA CHRON'IC
MHSF - REPROD.. IC25

;VA ; MC i < / > I Quantity VA: MC < / > \ Quamrty 'VAj MC ; < / > ; Quantity

2! 1 !iW MM \2\,m &\
'jl 5.:;i6,;SiJ20,21 22, 23 | 24 34 3S .40-41 42! 43 i 44 4S

CERIODAPHNIA CHRONIC
,MHSF - REPROD.. NOEC

: CERIODAPHNIA CHRONIC : CERIODAPHNIA CHROUIC
• 20% DMW • SURVIVAL. NOEC j 20% DMW - REPROD/. IC25

VA < i > Quantity !VA ; MC ; < / > Quantity JVA, MC ! < / > i Quantity

2 .1
I

2 2

50J51 52; 53 | 54 • 58 :60!61 62: 63 ' • 54

mm
68 ;70:71 72 73 ! 74 78

Study and
Permit Number

Card
No.

CERIODAPHNIA CHRONIC
20% DMW - REPROD.. NOEC

DAPHNIA MAGNA ACUTE
MHSF. 20" - LC50

DAPHNIA PULEX ACUTE
MHSF. 20° - LC50.

VA MC < / > | Quantity |VA! MC | < / > | Quantity |VA| MC | < / > | . Quantity

it*;

i
2I2

i | ;.™i rws!
|3|2ig;;i m

(•••:*.•)3 6 m
tsmm 20J21 22 23 I 24 28 I30l31 32! 33 I 34 38 42l 43 44 48

DAPHNIA
MHSF.

VA: MC !

-¥SK:iJ::::iS™.V. «..:»:>•.;-:! .v'̂ -:v.>-'W^>-Sfe^S:»^=0:5 ' =2, 53 I 54 - 53 ! •••••••^..•sz<::;.^ig^&&&^£---.. :.f.:-.i-:.^--.--f- VA^.xmff.-Kj:-. : '-:^^SSjfe^^:*-.

^^^^^ ÎS^S^^^^ l̂̂ ^S^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^S^^P^^ -̂IS^

ERA Form 7500-55 IRev.T-93) Previous editions are obsolete. (Note: The data report form is continued on the next page.I • Page 3 of 4



Continued from page TOXICITY DATA
Study No.; Permit Number

MllJ. i .LULL
1 | 2 | 3 ; 4 | 5 ; 6 | 7 | 8 ; 9 |10|1

WHOLE EFFLUENT TOXICITY DATA (as % of the sample ready for analysis)

Study and
Permit Number

Card
No.

MYSID ACUTE
40 f. .20° • LC50

i MYSID CHROMIC
40 F - SURVIVAL. NOEC

MYSID CHRONIC
40 F • GROWTH. IC25

VA: MC I < / > I Quantity !VA* MC < I > \ Ouanlily |\/A| I.'.C } < ' > ' Quanlily

fesi; DUPLICATE-:-i i 4 ! 2 - 4|3 n
20:21 221 23 24 28 J30J31 32J 33 | 34 - 38 |40|41 42J 43 | 44 48

MYSID CHRONIC
40 F • GROWTH. NOEC

MYSID CHRONIC
40 F - FECUNDITY. NOEC

MENIDIA ACUTE
40 F. 20° • LC50

VA! MC j < / > | Quantity JVAJ MC

3 m 4|3

< / > { Quantity |VA| MC | < / > j Quantity

m
SOJ51 52J 53 | 54 • 58 J60-61 62| 63 | 64 - 68J70J7172 73 74 78

Study and
Permit Number

Card
No.

SHEEPSHEAD MINNOW ACUTE
40 F. 20" - LC50

SHEEPSHEAD MINNOW CHRONIC
4O F - SURVIVAL. NOEC

SHEEPSHEAD MINNOW CHRONIC
4O F • GROWTH. IC25

JVAJ MC j < I > | Quantity JVAJ MC | < / > \ Quantity |VA| MC | < / > • Quantity

\A\7

its:™-.. ;21 22: 23 j 24 • 28 j30 ;3132| 33 34 - 33 J40|41 42J 43 j 44 48

I SHEEPSHEAD MINNOW ACUTE
; 40 F - GROWTH. NOEC : Vv... ;'-^P'̂ ^^^^S^w:;v •.:... î vX';:; •;,;-^ : iV-•:'..• • •;: •. • ' • • • •• . .•

;:: &g::ji;r^j:S«x|fc|:;^||^.:jj4:^^.-;:•:•-:•.;-"^-^:i .̂ p^̂ HSSigl;-1:̂ ^̂ j*̂ Silsll̂ S'1!??!!':̂ 'lilH^Sf SS

T•' ••»;::;-;;||:;;;;:*-:?-:sSlWpp|p|i-f«;• •• •f;f<^f:-f^f-;-f^^jfM§JM^i9^:^S'^i^^f?*• ¥SSciS^̂ :ĵ :̂•;;':«;?:&

'

EPA Form 7500-55 (Rev. 1-93). Previous editions are obsolete. Paoe 4 of 4



.ro order has been found .at .step, number : ; • • ' .> , S2439.O
:f.. .193.03lnm (ca'lc: 193. 04173.9nTr.)'..-'Of f set'= 0.12711Snm ^Steps'

i.OO6878nm ttSteps
'= 12S..82

,126779nm #Steps ='-• '128.48

:6y!27!"w-;:36^!29S-*''"



4̂ -̂̂ iŝ
• •• :- ' V'Vr:/ ri''Totatl.", humber:: o'f ''measurements. ' !..-:.4,'...̂ ;̂; .;' ;-:'.v-. ' '
, ' " . ' • • ' : , "—: ..1Mb of-meas.- wi th peak found :':!i''•''' "'-"r-

C£-il cul at ion around O

4:48:3S 4/27/9.3 ———:- '

•;e¥lilts for STDLOW. *I-1EAS.=3' (R)

:-L SIGNAL/sigma . . .

•is* 31.157/ 2.6% i

< e f . 193.O3inm ! ca 1 c : 193 .-O41739nm ) Of fse t - O.126167nm #3teps- = 127../86

Resul t s for STDHIGH . . •<•. ;.
| ' '

•ts 193.699 6791.9 166.45 2O2.22 6613.5 . . -,/;: >,>.•;. _.f-;-- .-,
6950,7 169.15 204.87 6769.6 '. ' ' ' ;'V'".'\:-"';"̂ /'-
7211.7 169.89 2O6.48 7029.6 •

—r.--. 4.553:07 4/27/93 ———

- . .- '.'.'...••••. . ,: .-.•.=•: '•;•£.i:-?.'.y:*$A-.-™ ..'-,::. ,..%-.-;• •,.':..".-.-, • ;.t.̂ rV:..'-.-..-, jî vo:-. ̂^•^-.^••" .•f:..-...-ir-.i'"-»V->-f- •'-• -:/:̂ :;;̂ v*-;f>-J--?;' ' •."/ ;•
--'•-~v . :".•-.;• •' • ' •-" ^:. ."••V'-'fi-V:". ' V*'-:--•••.""/ •.': -. ' '•'•""'.-".-y:."-"-. ir̂ '>.- -̂;:r;V -:- ..-, .̂ --.-."f <£•; -. .i,":̂s>-.& ̂'vr'̂ -̂'̂ v.;--. .•.'.•.;••;:-:.

ntensities- for Recalibration: ' './ .. . .';'- .' ;v;^̂ viv'iy-̂ "-?--«'̂ '̂ C.-V:.' :'"
.. .'•}-. '"' ^ ' ;!t-ow • - • •'''-?:; ' .-•;-?••-.'&i- '--; ;'-'-i-':';;T̂ ;̂ "" "• ̂'"r; ' •;"

: - ' * '. '• •'• '•" - - ' ' . '•' •' '."" .*'•:.!-' *l;' " *"• . " ' - • " * . " -Â '- . " ..'""' .*-;:-. • "*--' '»,; " '.-• \ v,.- - . :

'•• "" "- _"' •' --\' ' ; ' . ' ' ; ' ' ~ •''... ' - •• •• """̂  •' : • •- '. ••> -T- * • ,_• -r; /;•••"'.-< '-;-*J . :j;j \ . : .

El. •;. Wave,.;.' ...:;.'."" ^ ;!I-OW
s ;-i93y&99;;.-.' ••; ;̂i;;>̂ ;;;:;s'

egression Results ; . • • "v-. " • ••' .'.''"..'• ...
I Wave . .Intercept. . Slope ," 2nd. Order'.
s 193*699 ' ' -0.0230006 p. OpO.73S.21A5.-;' :.•;&•• '' ••.^•;"f>. OOOOO^.vv^V^U ̂ :tS%3jg£f.^.;\... ' .:•

3 x .193.699. ;:

5:02:49 4/27/93 ——'•—.. Method: -D : \USA3 .WITHOUT'.RATIO



sicme.

*•=.- 0., OS540/ 5.7% ' , '

#
•'ef. 193.031nm (calc: 193.041739nm) Offset ---• 0.126411nm #Steos = 128.. 11

•easurements for FEB 1 001-~- - 1

is 193.699 5550.7 353.83 387.67 5185.6 3.805 PPM
S645-.3 353.13 390.30 5279.8 3.875 PPM
5558.2 353.84 387.02 5195.3 3.811 PPM

——— 5:11:08 4/27/93 ———— Method: D:\USAS WITHOUT RATIO

:amole FEB'l. 001-' . - . 1 #MEAS.= 3

.L CONC/ sigma

,s 3.830/ 1.0%

ef. 193.031nm (calc: 193.041739nm) Offset == 0.127752nm #Steos = 129.46

sasurements for FEB 20 001- - 1

193.699 4909.9 331.93 373.63 4564.1 3.346 PPM
4965.2 332.06 364.53 4622.3 3.389 PPM
4919.2 332.5]5 369.63 4574.3 3.354 PPM

——— 5:15:22 4/27/93 ———— Method: D:\USAS WITHOUT RATIO

amole FEB 20 O01- ,.- 1 #MEAS.= 3

CONC/ sigma

= 3.363/ 0.68%

=f, 193.03.lnm (cal.c: 193..041739nm) Offset,^ 0.127322nm #SLen^ ^. 129.03

easurements for FEB 23 001- . - ' -- 1

s 193,699 757.3.8 .298.39 344^07 443.76 0.3046 PPM
758.76 297.98 344.59 445.25 0.3057 PPM
753.24 300.03 343.21 438.81 0.3009 PPM

——— 5:19:36 4/27/93 ———— Method: D:\USAJS WITHOUT RATIO

«le FEB 23 001- . . •' '- 1 #MEAS.= 3

CONC/ sigma

s 0.3037/ 0.82%.



.. : - o - v f . : ' - • . • • , •
asurementg. for 5' AS— •'•• 1

' 193,699 6126.9- 15.U74: 173.89 59c
6098 . 0 148 . 68 .174 , 33 5940 .8 4 , 363" PPM
6104.8 149.73 175.53 5946.5 4.367 PPM

Method: Ds\uSAS.WITHOUT RATIO

.1 #MEAS . = 3

5:24:56 4/27/93

(male 5 AS-

CQNC/ sigma

> 4.371/ 0-.24X

:,-f,. 193.03inm tcalc: 193 . 041739nm) Offset O.12653Onm fe = 128.23;.

.*f. 193.O31nm ( calc : 193 .O41739nm ) Offset ==. O.'125769nm ., ttSteps •= , :127.-46 ' :<yn;;;''"

rf. 193.031nm (calc: 193.04'1739nm) Offset = O.129802n"m ' '

?f,, 193.03.inm (calc's 193 . 041739nm ) .Offset = . ; O.1254S8n'm' "#Steps" =

ssults tor STDLOW ' • ( ' • ' . :,-^,:-:!-i.:.^.^ ._ .V. .. •



.... .:..,-.:-, -.-. :•-.•=' c. ,:v. .,..:.•:.; r a x. •,.. o ;••,,;
Wave ' . LOW ' HI

193.69? • STDLOW: -3,4511 3TDHIBK;; 5139.759J

'egression Results ;
Inter cent. • Sloos 2nd Order
0.00335502 . 0.000972155 0.00000

Standard In'tensitv Concentration Calc. Cone. % Error

193.699
STDLOW
STDHIGH.

-3.4511
5139.8

.0.0000
5 . 0000

. O.OOOO
5.00OO

0.0
o .'o

inal Regression Results for Method : USAS

1 Opt. Wave Intercept Slope 2nd Order
s 193.699 0.00335502 0.000972155'' 0.00000

sf. 193.031nm (calc: 193.041739nm) Offset = 0^125819nm #Steps = 127.51

sasurements for NBS1643C- - 1

s 193.699 308.64 '.0.0000 221.73 86.911 0.08785 PPM
307.76 0.0000 222.37 85.391'0.08637 PPM
308.36 0.0000 220.83 87.529 0.08845 PPM

—— 7:00:37 4/27/93 ———- Method: D:\USAS WITHOUT RATIO

NBS1643C- - 1 #MEAS.= 3 -

CONC/ sigma ' • \.

s O.OS755/ 1.2%

3-f^ 193.031nm (calc: 193..041739nm) Offset = 0.124558nm #Steps = 126.23

easurements for 2/l'i"""'001- : - 1 . .

s 193.699 12357 0.0000 382.40 11975 11-.64 PPM
12106 0.0000 383.47 11722 11.4O PPM
12122 0.0000 3SS.47 11733- 11.41 PPM

--—— 7:06:25 4/27/93 ——7- . Method: D:\USAS WITHOUT RATIO

amole 2/11 001- ' ' - 1 #MEAS.= 3

CONC/ sigma

=. 11.4S/ 1.2%

sf. 193.031nm.(calc: 193.041739nm) Offset = 0.125001nm #Steps = 126.68

easurements for 2/.1 O01- - . 1

s 193.699 4168.5. 0.0000 313.28 3855.2 3.751 PPM
4174.1 .O.OOOO 316.11 3858.0 3.754 PPM



7:12:55 4/27/93 -——-

2/1 001-

CONC/ sigma

.820/ 3.17.

Method: D:\USAS WITHOUT RATIO

1'ttMEAS.= 3

s?f.. 193.031nm (calc: 193.041739nm) Offset =•-• O.125390rim #Steps •-"

easurements for 2/20 OO.1- ; - 1

3 193 ,,699 402S.6 0.0000 305.49 3723.1 '"3,623 PPM
3982.3. O-.OOOO. 304 ,,05 3678.2! 3.579 PPM
4044.6 O.OOOO 31O.46 3734.1 3.633 PPM

......— 7s 17: 00 4/27/93 ----•-:••-

amole 2/20 O01-

'_ ' !V'''.?--CONC./, sigma

3;.612/-:'"dV80"/:" ' ..-.-,

Method: D 2 \LJSAS WITHOUT RATIO

1 #MEAS,=: 3

4 s i 3 2 i 5 Q 2 < 5 - ! ^ 3 s r t f : : : • - • .:.:.>^^C^V.:̂ ^ t̂'-v>&;i:i*>±-j>*:»vft&3^^s&4«-̂ S:fe J.c<t«"-.i,-1.;' :,-«-.,w-a.vw*~--ftia':'s^2"v ;̂;':' ;,..:<;v>, ir. •••.̂ î ^Ha^^saR-fK.tft
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ero order has:; been found at ste-D number 5 .. 82405.0
:ef . • i93.03i.nin (calc: 193.i041739nm) Offset. = 0,13072Onm #Steas = 1.32. 4 /
ip ; I93.6?9nm (calc ; ; 193.6990Oinm) Offset = 0.006878n.nv tfSteps = 6.97 *
JB : .1.93.699nm (calc : .193.6990Olnm) Offset = ~0 .OOOOadnYri;'ttSteps = -0.08

i93.O31nm (calc.- 193.04i-739nm) . Of fset = 0.13189Onm -,-#Step5 =:

Results for STDLOW -^••."'....':

>,s" " '"l93

:L". SIGNAL/sigma . ̂ ^V:;^?/'.'.--7^-' ''•':'. ̂ '; -'^ "../'• ''l-^.^'^ ::':% •": ;̂ €S-w;;':5-C; -'^''•^•"•'^'^'-^^^•^••'s'^

' .: :coof)^ /^.-^'v-'v-'''-''"^'''''*-'"' v';C^';v''.'•';:-ifiC:?:v1:^^ :. ;V'''̂ iM^^:'""^? :̂'7S^ :̂f'-*r:;̂ ^^

J. I \ ITT V.J I ^ .3? S3 J. \.J t I I \C^ ^* ^\ A • fci i* -• I - V^ I •... ̂ «. I b» \_ I • fc-* i-» .;,», ' *—•«>, »TT'- ' l*-(«<?- - ' ' T .' ' " * . * ;•" **'* *• •' •*.*••— a, "_i\w -~ •;- ;M- ,-,,T

_ .. —— . __. —.-, ——— ——— „_ ^_ ——••"-•« -•" i-r- ——— '- -i '' «——.-« - „_,. ___ „,_ __^ .„ „ . ' : ' ","'*"' '"' - ; ! * , ; . • " • • -- ', - , , '" . ' '**' * *"



j 1.9 3 .699 3 02. 0 4 0 „ O 0 O 0 216. 4 3 3 5 . -6 O 9 0 „ 0 834 0 F' P ivi
2 •:> ̂; „ ..;• i O„OOOO 21o.21 74 . j. 01 O., 07212 Fi-f'i
297,58 O „ O O O 6 21 5 „ 2 9 8 2 „ 2 9 3 O . O 8 01 5 F' P ivi

"••»-•» 11; 47; IS 4/2S/93 ———- Methods D:\USAS WITHOUT RATIO

••=:rr,Dl(-: N8BJ.643C- - 1 #MEAS.= 3

.I. iJUNC/ si. am a . _ •

••3 0,. 07856/ 7.4'X

.ef,. 193.031nm (calc.s 193.041739nm) Offset = 0.131252nm #Steps = 133.Ol.

easurervients for BVS31 4/27— — 1

-B 193.699 951.45 6. OOOO 292.57 6 58. S3 O.6453 PPM
996.92 0.0000 295.25 701.67 0,6873 PPM
997.65 0.0000 29S.12 699.53 0.6852 PPM

-——— 11:53:37 4/28/93 —•—— Methods D:\USA3 WITHOUT RATIO

sitjsaJ e SvGl 4/27- ' ' " ' . . , - 1 +FMEA3. =. 3

COMCY Big-vsa '

O „ 67267 3 :, 5% :

. 193.031nm ( c a l c : ' 193 . 041739nrn ) Of fset - O.132256nrri wStep;

surernents f o r SVB2 4/27- - • ' 1

193.699 920.71 ~l:Q.'OQ£>& 29O.:OO 163. '7 ^-=. 6177 PPM
Y927V91. ; O.'OO'O'O ;293V8?. .t,634.03 0..621O PPM
942 ...20 :O,iOOOO 294.. 26 . ^7 . 94r:: 0 . 6346 PPM

.1.1 : 57 s42 4/28/93^-——— . Method1:.- D; ^LJSAS WITHOUT RATIO

Jv 8V32 4/27--- • -• ; . , . , " - , ' - ' ' - ' • l -**!v iEAS.= 3

CONC/ siama ; ; ': ..' •'•' '•-.- :j .,,..3:/ "''''••

0.6244/ 1.47."'' -;."•-•• :;':'- ( ''••-';..•"•• ' „ -

Bt. 193.031nm. (caic: 193.O41739nm) Offset =- 0.131683nm WSteps = 133.45

-asurements f o r SVG3 4/27 - • - . 1

; 5. 193.699 875. 1O O. OOOO 23.5.33 589.77 0..5776 PPM



3ample.,SVG3 .4/27.- -'

EL ' • .CONIC/ siama''

R'ê .Y;̂ i9_'i5i'î 3sl'nfn:'""(-;caic1':'V:î 3._'64'i739nfT>) Off set • = "" 0.131735nm ^Steps' - 133.5O

Measurements, f o.r .-WTR-.^BOTL-'ELr: ' . , - . . - • T-; • , •• . -^ -

As.. •19.3.699 . ;125;.45^1p^OOpa'.vri2J?. 15'. -3.-7OOP-O.00415 PPM.*
'-•£• • *>.;, .-' :-;.,'.:V i /:̂ 127.p9'̂ -̂ b.;;i)6b0̂ u,128-65.'-1 .•5600-O.;00205 PPM;* ; •• ,VJ
.",i';.,:v. ̂:.,'!": ' -V •'•,i29;.;7̂ . ''"'d.'.Qbdo .-H3rk>9 -I. 3154-:0.00181 PPM'** ' •
:"f;; ,:V, V^ ;;' : .;1;13i.6'4̂  -.OVOOOb '-129.;25 2 .3899 .0 . 00182-.PPM •; •
;:; -'• £;'.''" . ' ' .1:29 .;97" ' OVOOOp1 129.38 O. 58607 O:.O0006 PPM '.--:'•- - - ; •
';•''. ' v ". '•:--:'••• Total .'"'number-'of measurements : "5.. ' -, "• •' • " •• . ..--•-•
;•:-:• •;.':->-:c; '#"•£.;. 'N b of -'vmeas. . .;-wi t h • pea k found : 3,;;' . -•;..-. :-f _. ,--., -•••_- ... .

Tl-:.-:̂ ,7-,'>.l-2.:.05::51 >;;^/28/93,. —-— :. : Methods .D:\USAS .WITHOUT RA'

S£trs$^^ '-'• -: '•';. ' 1 :-ttMEA_s".=;..3''.C'. -

RATIO

^JK:'^'--'" .•••.'i.v;fc'A:'l'i;iJ«'î ->.'-"" ̂""̂h::.̂ .̂!, • --.̂  •"'' '' '••?%;-* >'t/1'^^^:^^^},'^ff,\ .̂ , -'.'V'' -•-" " "'Me:asLirement̂ .'f:d>--NBSlS43E?;vi:!' .;-.,, ;-J;t- '̂.. -̂- -;; : ':"":«?• ./'̂ .̂..rv̂i; .. -;• -•;••

<= — -!•?"? ;v~)'O' "in;- — -~' •—' • \-' •..'
• •'_ • • V̂ v,'.';

•;; '?•••: -;.:;.r="

' -."'' '621. 9 3 : --599^ 6 ' } o b O O Q . 2 2 . 9 3 3 _ ' ' * £ $ : $ ' * . ̂ ' ^ ' & r i j % I
,.———i63S^-§-5--:-^O?V07—-^>^-00€>O--—51-r4s7';v '''"'^-—^'"''. '."y r''" ' ' • ' _'':?: :": "" '^ ' ' '•'" ^' :?::^^:

n (..!•"'< h e r . o "f m s <•?. s u f"P?frcc?n t ?v • ; 5



;; -•;» u 11 s f o i'" S T D i.... O w w

R I (3 N A i... / s i g m a

11%

:'.s-f „. 193,:031nn; (calcs 193„041739nm) Offset "

Results for STDHI6H

:;'b 220.353 2451O 685.47 O. OOOO 23824
25105 694.47 0„0000 . 24410
25 503 695.27 • 0.O000 24S07

-—--12:25:55 4/23/93 ———~

Results for STDHIGH #MEAS.=3 ' (R)

IL SIGNAL/sigma • .

••'b 24347 / 2.O7.

0.129992ntTi

sities for Recalibrations
Wave LOW

220.353 ' •STDLOW: 33.6539
HI

3TDHISH: 24347.3240

'egression Results :
'.I Wave Intercept
h 220.353 -O.O13S415

Slope -
0.000411291

2nd Order
O.OOOOO

Standard Intensity Concentration Calc. Cone. irror.

STDLOW
STDHIGH

33.654
24347

0.0000
io.;ooo .

0.OOOO
10.ooo

in a I Rearession Results for Method : USF'B

1 Dot. Wave
b . 220 ,,353

Intercept
-0.0138415

SI OPB
0.OOO411291

2nd urder
O.OOOOO

ef., i93.031nm .(calc: 193.041739nm) Offset = O.13O673nm #Steps = 132.43

sasurements f o r 1643C-2O2555- . 1

.02^51 PPM . . .. .

'" *'* ' --*'"••"-—"



J '.' /

•<ei". -193.031nm ( calc : M93 . O41739nm ) Offset = O.129796nm #3teos = 131 ,, 54

-'f017.SVGl-202549-,: J. .. ..; •' 1

S^ '

:L

12:40:43 . 4/28/93. --T-̂ >̂.Method :>.; iDs^USRB^-WI^HQUT^
•' • '•"• •• -; •'•'• •:'•'•• :'-y .4- ••'••*• ^^•':^'---r:?:te^^^fff?/g^Wt"----:':± z^

v"SVGl-202'54-9̂ -̂ :'̂ :-:;'-̂ .;̂  ^"

CONC/; siqma' ,-;f .' '/'I'^t^^J^g^j^^ ,'•

--il22/""6i 23X • ' • -*^ '•• '.-•'•' ̂ '-'.^lf^i^^'''^^^^^^1^'^ :-V:-;- ••'

3.031nm •;(ca-l.<::;̂ l;9'3r:(>4̂ |̂̂ §̂ } #S
i f r~\ t »r*% /—s '*1 '̂"̂, ̂n ^ ^ .". **-•—.. ' ; • * . •"•;;''••",' - • '. ! -,.. '*.•"-•''•,•"'•'•'-- , .?"""•"

ef. i93.:.'p3.1.iin =: ..6'.. 129652pm

eaeuremeriits'" -f or ' SVG3. -202551- ' ": ' ' 1 • . • '

•b 220.353 1 5OO. 9 . 833.07 .O:..OOOO 667.86 0.2608 PPM
"' • "'" i542'-9' 847. '33' -'OVOOOO 695"i 60 0. 2723 PPM •'-..--, V

1554.4 856.93 O.OOOO 697 .'48 0. 273O.. PPM .. '-

-— -;'r2:'48:52̂ 4;;/2893 — ^— ;/• . ;Method : D: \USPB: ;WI-T.HOUT RATIO
" ;"' ' . ' "

ample SVG3 r:202551- ' •...'"'.:-. i #MEAS.= =3 Vv
 ;-" ' , ...

' CDNC/ sigma

•:e?f. 193.-03inm«-(palcV. 193. 04T739nm) . 'O'f f set =. .O,. 129501nm #Steps' =. ; 131 .'24, :..,;•":•

;sssuremsn-tB- for -BTL—Bbt='-'2O2-55£——--•——'-- •--.-- •- i--- --.---.—-—--.-—.-—.— -................,..._.._..._...



,{'.* 220., 3 53 614, SO ' 600. 00 • O.OOOO 14.800-0.00775 PPM %
634.02 608.60 0.0000 25.41S-0.00339 PPM
624., 53 6O5.47. O.OOOO 19.067-0.00600 PPM »

t' . 624.60 -608.67 0.0000 1.5,933-0.007.2̂  PPM =•<
. . Total number of measurements : 4

Nb of meas, with ceak found : 1
Calculation around 0

12:52:56 4/28/93..-—-- Method: D:\USPB WITHOUT RATIO

; BTL BLK-202552-. , 1 #MEAS.= 3

CONC/ sigma
*

13%

:ef. 193.031nm (calc': ,19.3.04l739nm) Offset =. 0.129166nm #Steps = 130.90

.aasurements for 16430-202555̂  . 1'

'b 220.353 312.76 715.93 0.0000 96.826 0.02598 PPM
814.75 724.93 0.0000 89.818 0.02310 PPM
830.30 .724.87 O.OOOO 105.43 0.02952-PPM

——— 12^55:29 4/28/93 ———— Method: D:\USPB WITHOUT RATIO

1643C-202555-' \ 1 #MEAS.= 3 .

CONC/ sigma

0.02620/ 12%

Analytical Method: USPB Without. Ratio 22O.5540 nm

I S A J 0 B I N - Y V 0 N

I C P - S Y S T E M

. (c) Version 3.374 (10 nbv 89)

Analyze . Auto Search

'Calibrate Auto Attenuate

Select Method . Profile

Method . Gr=Lh Profiles

Set Parameters Diagnostics

Exit

F8 FiO • " • . '
•'e'io Accent . ISA-JY



•er'o order has been found at stec- number : 82433.0
:le-fv J.9.J.. 031nm (calc: 193.041739nrn) Offset = 0. 131550n/n ttSteos ==
OS;.':' 193.699nm (ca.lc: 193.699001nn>) Offset = O.OO1190nm #3teos =--

rr. (calc: 193.O41739nm) Offset = d.l30707nm ttSteos ~ .1.32.46

bs for..STDLOW V-.-̂ ^̂ .̂y-'-,- v;v .:'_•. ...f-;"-': .'• '.

I o"T i n/~i . 4 *™>^t'r-• •»*"* -«r" v^"'v i:!'^'•"••••••-'"'*'• -" *• '< ' '• •• >-• ' ""LVo.6Vv • 1Z8:;'38 •^;Oi:OdOO-~---v-130.-30- —l-.'9185:j>.;;..' :
. ..-• ••,M'-v--r-E';v^-';-i2:̂ 7.,9;.,^;^oo^^^^
: . - ' • • • '"•':''-~-i,;--'^-;&3:£ji2!^ •
' • ' ' • ' - , ^'-'vr^-^Sv^^'/^r^r*?^^ - 1 ' '-___ 7: 04 ;'/s/% «"4/29793 — — — — — -l?!' -"• -3' .""v:"- ••:'-' ••.f.:-'•;-.••.-?• «?•!•*• •

5 L'l'l

-0. 552377- :/'?560X'''• :;';?f|: f̂ "' •"'•• ̂ -^ - •

' . S T D H I B H ' ;^- ; ' - ' - : . :

"Vv-:-. >-:-49.52 ..7 '"0 J.OOO '•'̂ 157.67 4795;T "
.0 . 0.OOO, 158.51 -469O.6

:ts ;f.r.'ST

. Wave • : . ; • • • ;- :-> •;- ;', -'••• " LQW{V.- "•.".• :v; • .
••• 193^99 >.•;.• . A ••T;:--.vSTDLLOW:-v;.fO.''5524 ,< •^

.
ICBH:". 4752. 4454 .-. : ;-:?;- "' •,.''- ̂ V/K;: .-... ^-;

-ession Results :
wave Intercept.
93.699 O.000581073

SI ope
O.00105197

,2nd Order
O.'OOO'OO

Standard 'In-tensitv Concentration 'Calc. Cone. 7. Error

~.- '.'STDLOW i".'-•..-6v.'ss^s?1.:^/•"-• •.'.•••o-.c>obdx'<



J193,,031nm (calcs 193.04i739nm) Offset - O.i3165inm *?3teps

?asursments. for 1643C-202617-- . 1

:• 193.699 301.96- O. OOOO 21.2.79 -89.171 O.O9459 PPM
296 ,,70 . 0,0000 - 214 ,,44 82.26.1 0,03712 PPM
300 .-16' O.OOOO - 215..61 84 . 554: O. 08953 PPM

•••----- 7:49:31 /4/29/93J^-----—- .' Method; D:\USAS WITHOUT RATIO

smple 1643C-202617- ' ; ' '1 ttMEAS.- 3

. . . CON.C/ sigrna . . .

; 0.09034-/ 4.17. .



vZero order has been found at step number ; . . 82669,, 0. ••
•<ef . 1.93.O3inm (calc: 193.041739nm) Offset - ;0.132075nm #Steps •-- 133.85

":;;-TM 193,03Inm (calc;, 193 ., 0417 39nm } Offset -~ 0.130BS4ni'n ftSteoB '•-•'• 132 ,,64
•Vs : 193,699nm t'calc:" 193,699001nm) Offset ™- -0.000430nm ttSteps - -~O,44

\£^f. 193«G3:lhm (calc; 193.041739nm) Offset ~

Results for STDLOW " .

4B 193.699 137.61 O.OOOO 14O.24 -2.6333 *
140.31 0.0000 133.71 1.6031

;•:'.•"• ••- . 135.50 O.OOOO 139.29 -3.7S67 #
136.76 O.0000 141.39 -4.6315

. : i - - - v ; - : - ; 135^76 0:0000 14O.2B -4.5200 *''
.'"'"•' ." Total number of measurements' : 5 •

'-..'••̂  Nb olv'meas. with peak found ': 2
• •'•. ' . Calculation around O ,- • ' ... ,'

—----12:39:17 4/29/93;——— ', ;:'.,.. - • . ' . . ' . ' ;

ts for''STDLOW'ttMEAS-=3: (R) J\" /: '•'""' ' ; ' • ' " ' ;

:s:Ŝ 1;/?i f̂tŜ «̂̂ |«ii|lip ;:s?̂ i) :̂ f̂e ::£
• 51S6.7/ 2.6%

intensities .for Recal ibration : """".' • ; '-.'•••'
El>'^'^Waye .-v, / .. ' LOW y. . ,•'...... . , HI '
s .•"'.':: V";X9X'i 699 V. ̂ . ' " ' " - .'•"- STDLOW:--/-3 .•6467; ^r' ... STDHIGH.:.-; 5186 .6884

W$&$^j$§^^$§8i'??':^?fc&*'.^&$^$&fa&Q$y-'' •'•'•5• 000° :• r ' -
;; :-v̂ p|fe||i;î  • • ' , • • • ; .•.•''••

•'•"•• O'.O
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4251.. 8 O.OOO- 293.97 3957 ..:••; 3.,feJ6 FP''< •_ _
4326,6 O.. OOOO 292,99 4O33 „ 6 :3 „ 889 PPM

.-••—-- 13';14s3A 4/29/93 •-•--—•••• Method;! .Ds \USA3 WITHOUT Rfi'TI'3'
' . : '

3 a mo IB -BAY J-202635- . 1 #MEAS.== 3

.IL ' CGNC/ si a ma • .

-is 3.8587 0.97Z .

<ef. 193.031rvrn (calc: 193„041739nm) Offset = 0.13O9OOnm #Steps = 132.55

Measurements for PONTOON T- - 1 .

~ts 193.699 21002 O. OOOO 394. SO 20607 19.35 PPM
20669 0.0000 392.67 20277 19.54 PPM
21249 O.OOOO 396.33 20S53 20.09 PPM

...——— 13; IS: 40 4/29/93 ———- Method: D:\USAB WITHOUT RATIO

Sample PONTOON T- - 1 #MEAS.= 3 -

ZL CONC/ sigma ' '

-is 19.83/ 1.4/1 . '

-:ef . 193.031nm (calc: 193 . 041739nm ). Of f set .= 0.131645.nm #Steps = ..133.41

Jeasurements for CTL-2O2637- . 1 :

•:-B 193.699 293.26 0. OOOO - 214.51 33.749 0.08419 PPM
296.43 0.OOOO 211.74" 84.687 0„OS509 PPM
302.46 O.OOOO 214.01 83.456 0.03873 PPM

.....—— 13:22:45 4/29/93 ———— Method: D:\LJBAS WITHOUT RATIO ;

Jamole CTL-2O2637- 1 #MEAS.= 3

.!_ . CONC/ siqma • ' • .

^ 0.036007 2,8% ,

sf,, 193.031nn (calc; 193 . 041739nm ). Offset = 0.131179nm - #Stsos = 132.94

s for 5VG D-2O2638- 1 ;

s 193,699 523. O6 O.OOOO 264 .70 -258.36 O.2524 PPM
519.96 O.OOOO 265.63 254.33 0.2485 PPM
523.93 O'.OOOO 269 .-43 254. 5O 0.2437 pPM

••— — 13:26:50 .4/29/93 ———— . Method: D:\USA3 WITHOUT RATIO

SvG D-202633- . 1



Analytical Method: USAS Without Ratio 193,9294 nm

ISA ' J D B I N - Y V 0 N

I C R - S Y S T E M

(c) Version 3.374 (1O nov 89)

Analyze

Calibrate

Select Method

Method

Set Parameters

Exit

F9 F1O
-ielo Accept

Auto Search

Auto Attenuate

Profile

Graph Profiles

Diagnostics

ISA--JY



;:ejf „ 193.O31nm (calc: 193.041739nm) Offset =

iBBi-tlts for 3TDLOW • ' . •..

193.699 146.27 • c£ OOOO' ;'"1137 . 47. 8.7966
.. 141.54-0.0000 : :i-39.06 2 . 41333

O. 1.0836 Inrn

Y..fi93 î̂ .p ;;?(f|̂

ssLtl'tsftfor ;STbHIBH - . ' - - '.v^!'1 'f-;% •••'• ./; v .̂'̂  ;' ' .fP'r'^'O^V ! '>r;:-'^ •̂ •-"̂ '̂ ^^PftP^ :̂
• ' " ' . " • - - . ' • -,i . • * ' • ' • " " , • : . . v» •• • • "• i*.".'.;.'.»' '•'•!•,'_ ••. ' • • • > . , • - -'?- • • .- ' •"..".•'-",. •." " '. • r ' ' " " .*' " • / ' " • - . . . • " -- -1*;"'^!?--'"^. '••••^•^&^-ir'i'̂ ;v'2i'.i'̂ ''̂ !.r*''*••'

'.«j:.V' -' •. ' -" ;' ':':' '•- • • V irf. • _•"• .'.'T ̂  ."•'. ~- ',.""Vj ' ' ' •'. " • '"" ' ":- "' • ' • •'• "-• " ' . " • ' •'" • ' . ' " " ' • ." '. '-"'• -.'. "'7'" '" • v "-.''• -V, •*';-• i.'.-;i^v'i^r;-ki* •':''-!'.?j*i ^r1^"' '

s;,̂ :fii9|:î 9>^̂ 2X^M^̂ ^̂  ;. • • • / ; j- ''^.''.\'--"-i^M^^^^^^

•

_ _. 3695.8 -0.^00^:170.91-^24.9 ..,- ^ __ ' ^ .^^Vg^^

- .8: 48:26..', 5/. 7/9.3 ——-.../.. • .. ,.>:'....;̂ .,.', .v,:.̂  -.,,..,-;.. - - - n - . -•-•...- .v«L-.:/y^;.v-^SO?^-Jir''.',-
. - . ' • • ̂ -' ';.:;;s-;-v::-;;>• ';•"' ̂ '^;"f ••' S"^-"fr^;^-.- ;N ';%::"?f ;-^v.^"v ^ '̂:-r;.i.•'v •;..•• r^fe^^^^;- '̂̂ ^^S:;^^^^-?'

^suits' for' STDHIBHittMEABf.^3- (R ) ' ~ ' : " v ' - ' - ' " V ' - ' • ''" v ;--. :"v: " ' "• ' /:.^f •:;;'''. %v

3810.07 ;"6.-9X,

..•'•• :T;: > .'._.' .',;,S .̂,;.'i>!?lv;v;>>f-.";;-..; '̂':5i:<:.̂ '5>W:/:-Vv;>i;:-'V;'-;.'":'-..••".-'•'•• '•-:iC'-V'""-' •••-:-.":'--iis'^..V'iv.r-'5'^i>-^""-"K -.
;. tensities •••for Reca.li'b rations .-
El

193.'6'99 •?.' '- -." STDLOW: 5.4803 ' STDHIBH: 3809.9561

1 . Wave'::;::;X-; .''•'••̂•;I /- jTit'ercepi:, '"'-'Xfe'-V' '-. Slope'.'"•' .;;X;-°v"-'""':';:12nd Order •'
3 i93.-6'99#'•'• -P:"OP720242":---'- -1'-'1 OVOP131424 /;'/ " ': O.POOOO

.'./̂ ^̂ ylfSTJpHIÎ ^̂ ŜBl.̂ ^ >§, • ':-15 |:pOpp,: :
r-£. ---^0. p.K ::;'.:v_fi*;J|f::i;̂ ;:̂ ;;

p̂:̂||:ĝ|̂ |̂̂  •vŜ .̂ i.:..-'" y .:;\v.̂ ^:i-V:"'::
'lv?£J!eg£̂ .s5:i;<̂ i|̂ ^ '~\''• . --"v.:-^;vxW^^^' .""'"• ':--•

l̂ dpt-'i;: ;.'-Way'̂ .̂ .̂ %̂̂5Kv?̂ '̂ '̂ .̂P'̂ Ĥ;^ ;.j2nd Order '::f' '̂ •Ŝ ;'-;'i";,>.-; .">'--
3 -̂/r̂S'."̂ ^̂''"?̂  '-../ -.P.PPPPO :-.'.i--... -'-.-'.-.".vi ..."•-': ••

af,, 193.031nm ' f calc:' 193 „ 041739nm ) Off set -'";0 „ 10717i nm '*?Stsĉ : - ^OS,61



3553544- 5/ 7/93 ——— - Methods DsMISAS WITHOUT RATIO

•ample AS . 1--202617 — • ' 1 if ME:! A5 . -:: 3

:'.L CONC/ sigma ;

-.-£ 0,, 09808/ 7.8'X, '' • : ; '.

''.si. 193.031nm (calc: 193.0.41739nm) Offset = -0,.107874nm ^Steps'

;easurements for BLK--2O2617- 1 ;

• s 193.699 150.04- 0.0000 137/89 12.154 O.OOS77 PPM
148.15 O.OOOO 136.67 11.480 0.00789 PPM
152.94 O.OOOO 136.42 16.522 0.01451'PPM

109.32

•——— 9:05:28 5/ 7/93

amole BLK-202617-

1.. CONC/ sigma

Method: -D:\USAS'WITHOUT RATIO

1 #MEAS.-- 3

ef . 193.O31nrn (caic: 193 . 041739nm ) .Offset =' 0.1O7O97nm • ttS

-•asurements for 5/3 4BAY T -203041- ' '' '."'"' "'.—-1 "'•'" '

•=' 1O8.53

•; 193.699 674.66 0.0000 271.41 403.25 0.5124 PPM ( BiK : 0.01O).
665.61 0 . 0000 • 270.47 395.15. 0 .5017 PPM ( B1K : , 0 . 010 )
683.56 O.OOOO 280.33 403.23 0.5124 PPM ( BIK : ''o.OlO)

.-_-_ 9; 09:33 5/ 7/93 ————. Methods D:\USAS WITHOUT RATIO

amole 5/3 4BAY T-203041- '. 1 #MEAS.= 3 ' ' '

CONC/ sigma

s O.5O3S/ 1.2X

' •'. -'',".'*'•••'_.• ' "i';!",' k



'.'£?f. 193.031nm (calc: 193. O41739nm ) Offset' = -O.108688nm

isasurements for 5/3 SVG T-203043- • " 1

193.699 1275.1 0 . OOOO 277.38 997.68 1.294 PPM ( B1K :T
1342.5 0.0000 290.11 :' 1052.4. 1.366 PPM ( B1K 5
971 ,,45 0. OOOO 269.46 7O1.99 '0.9050 PPM ( B1K s

...... — 9:17:43,.- 5/ 7 / ^ Z - ^ - - - .V. Method : ]'• ' D: \USAS -.-WITHOUT RATIO

•amole 5/3 SVG ,T,-203043- . ''•: '••!" ::- .. '• -'V l.'#MEAS.-= 3 '- ,"• .. .'

1. CONC/ siqma,.:; • ' .' •> /• ,-,' . .- •' ; ;~ ;• •. -

• '217. '••'•' "':'-̂ '̂'-:-;--'!''!̂ '̂ V.:S.:;..;̂ '̂--:.>" .'.' ' '1.'-\i:

110.15

0. 0 i O)
O.O10)
O.O1O)

sf . 193.031nrn, (calc.:' 193';q̂ 'i739nm') ,. Offset =

sasurements .for \,.5/5. RO •.•.!"—2p.318.57-;,£̂  •••••^:.i,f,.:i.-^ ,;••;

19,3.699 1360 . 0 0 . OOOO 290.07 •-'. i 070.0
1360 . 2 O . OOOO • '284 . 09 '1076 .2
1405.3 "0.0000 290..01. 1115.3

•——— 9:21:48 5/ 7/93 —-———

smole 5/5 RC T-203185-

CONC/ sigma

5 1.411/ •2.3% -

Method; D:

,;-. « -

- ' ' - ;;-'; 'WITHOUT -RATIO

•~:-f . 193.031nm (calc: 193.041739nm) Offset = .0'. 109O74nm tfSteps = 110.54

^sBurements for 5/5 4BAY T-203186- 1

~. 193.699 881.23 O-. 000.0 273.52 602.71 O.7745 PPM ( 31K : . O.O1O-)
893.58 0.OOOO 276.71 621.87 0„7997 PPM ( B1K : 0.010)
733.11 O'.OOOO 278.37 454,75 0.5801 PPM ( BiK : O.01O)

-——- 9:25:53 5/ 7/93 —

ample 5/5 4BAY T-203186-ampl

CONC/ sigma .
.. ',•.-•-.-. ';vV& •%.••' • '

0.7181/ .,; '17.X>;, , .

Method: D:\UBAS WITHOUT RATIO

..1 #MEAS.;= 3



9:29:53 5/ 7/93 ---.--••---.- Methods D; \USAS WITHOUT RATIO

iambi e CTL.-2O2617-- . - I ttMEL'AS „ - 3

::L CONC/ siqma ; ' "'

lei, 193.031nm (calc: 193.0'41739nm) Offset-' 0.1O9138nm *?Steps = 11O.6O

•leasurements for 5/5 SVG T-203187- '. • ' 1-

•is 193.699 1317.7 O..OOOO 285.66 1032.1 1.339 PPM ( B1K ! O.O1O)
1313., 5 0.0000. 284.77 102S.8 .1.334 PPM ( B1K : 0.010)
1336.6 ' O.OOOO 289.13 1O47.4 1.359 PPM ( B1K : O.'OIO)

•———- 9s34;02 5/ 7/93 ———— Method: D:\USA3 WITHOUT RATIO

•ample 5/5 Sv'B T-2O3187-" 1 4fMEA3.= 3

:.... CONC/ sigma

1.344/ 0.97"/. . '

BJ= 193.031nm (calc: 193.041739nm) Offset = 0.1O8O14nm SSteps = 109.46

.-asurements for 5/5 PONTN T-203188- 1

•s 193.699 721.66 O.OOOO 267.14 454.52 0.5798 PPM ( B1K ; .0.010)
735.11 O.OOOO 269.25 465.So 0.5947 PPM ( B1K s '0.010)
7 50 ,,62 0.0000 268.19 482.43 0.6164 PPM ( BIK : 0.010)

................ 953Ss07 5/ 7/93 ——— Method; D; \USAS WITHOUT RATIO

ample 5/5 PDMTN T-2031SS- 1 wMEIA3.= 3

:.... CONC/ sigma • . • ' .

•=> 0.5970/ 3. IX

ST. 193.031nm-, (calc: 193.O41739nm) Offset = 0.107462nm #Steps = 1O8.9O
•'""-: • " • ' - . - . - .f:or-:5/3/:4BAY D-2O3O41- . 1 ' " .; ; •, .



I93v'b3inm.'^c:a'i'c: --193,041739™) O f f s e t - 0.
•^j;.*$%^s*%t£££#,-£:,,---;-*?..,-••'••• • . - . - • •
Ŝ WIP̂ P̂ I)-203042- , • ^.---l

0.10B374nm #Steps ~ 109.83

86 1012.9 .1.314 PPM ( B1K :• 0.010)
38 1008 . 4.-'• •"•' 1'. 308 -'PPM ( B IK : . 0 .010 )

.... .O.O.OOO 279.01. 1037.7" . . 1-.-346 PPM ( -.B1K :.. . .-.O. OiO).

l̂-̂ j;̂ :̂ :̂!;̂ /̂ 7/93.' —:—— ;'. Method: -D: \USAS WITHOUT 'RATIO '-'

•3a;m̂ ê 573 RC. D--2O3O42- . . -1 . #MEAS.-.= -3H - ••-':-"- '. ;

_ v . .

V'Ŵ 'S"" ̂  ?;-r -V^ ' "' ' '; ' '"' • ' ;":.'' ' .̂W'':''''':r: -JV-;VT' :r:-'.';,y.;'f-r' ̂-'̂ ^̂ g
.•:jv ..-• /.;:r,̂ v-''';-M'̂ v-Ĵ -̂-'̂ ^̂ -̂''\K-V ̂^̂ K'&̂'sĴ î-;;̂:;̂;

;e'f'.'.' 193.031'nm (ca lc : 193 . O4"1739nm ) " Of f $&£'' =" '-;p':. lb8548nm '/.'"ttSt'ep's" ==' ' 1"i ft' «-»ri.;:"-''.v'-"-''->

!e.as]ur.e''m*en;;t̂ \î î \£:..Tr'L'̂ 2p ^L;--^^^'^^^fe:-^'^^'.?/-*^^^j^^.,x '•/ '.:..-' '^^^""'i^itfe''

.5^̂ 193.. 699. ":• .i274.i_9.;."-,• 0.0000;.,', 27.2. 88 ::vi,002..C> ..,.W:-l-,2g9.^PpMJ. ..( :BIK .';:--..,.-.,....Of. 010 ),-,>. . ., :s

CONC/ -sigma. •-..,'•-.

s-f . 193.031nm" (calcj 1.93.O41739nm),./ Of tset .=v <;,C>7lpS559nm "ssteps . =._,flO.,bi"" ':";;; "'

•=asuremen±s.-;for;.-5/3 SVG .D-203043- ', ' • . ; • . '; • -. /̂ i'V-;; - •":••.;.-. ,/' •' ''^.,:'-^^^-^\^^^-

37̂ ;:5.̂ p,.pb(3p';v ̂ 4/̂ 2̂'i.̂ Vl:223̂  : '• ''''$'4̂ ;̂~2bL*bPibp:..;-QiW7-."S|̂ ^ • *̂ '';
46$--&£»-6\''QQQQ~'~.'.';'i%^^^ (',r..'B!K : '. ". '̂'"/O. Plb)p - -:

-.193.99



,easu; re merits for 5/5 RC D--203195-- 1

•;?; 173 ,,699 1193.,,0 0 „ OOOO 2S1,,3S 916,67 1 „ 187 PPM ;' FO f<
1230,8. 0 „ 0000 282,31 943,47 i.,22? PPM i B1X
1280 „ B 0.. OOOO 285,42 995 ,,40 1.291 PPM ( B1K

............. 9x58 ;32 5/ 7/93 -—'-—- Methods D:\USAS WITHOUT RATIO

; am Die? 5/5 RC D-2031B5- 1 ttHEAS,,- 3

:L. COiMC/ sigma •• •

i •--' -r- L:::- .L n j:.. -...'

,sf,, 193.03J.nn-; (calc: 193.041739nm) Offset = . 0,,lO8670nm #Ste?ps

'easurements for 5/5 4BAY-203186- 1.

s 193,699 3 53 ,,.15 0,0000 271.17 86 „ 97S' Q,, O9672 PPM f BIK :
379.88 O.OOOO 273.85 1O6.04 0.1218 PPM ( BIK :
352.72 0.0000 266.61 86.115 O.O9S58 PPM ( BIK :

——- 10:02s37 S/ 7/93 ———— Method; D:\USAS WITHOUT RATIO

amole 5/5 4BAY-203186- 1 #MEAS.= 3

CONC/ sigma - ''

O.1O47/ 14X " - ' .

110 ,,13

O.O1O)
0.01O)
o. o i o)

193.O31nm (calc; 193.041739nm) Offset = 0.1OS8O2nm

193.699 1195.2 O.OOOO 284.63 91O.61 1.179 PPM ( B1K :
1391.3 0.0000 288.07 1.103.3 .1.432 PPM ( BIK :
1439.9 O.OOOO 288.78 1151.2 1.495 PPM ( BIK ;

Method: D:\U3AS WITHOUT RATIO

1 ttMEAS.=-3.vS-203187-

CONC/ Biqma

1.369/

O.O1O)
0.010)
0.01O)



:>le 5/5 POIMTIM .D-2031BS-

COIMC/ sigma

0.02134/ 317.-.

af. 193.03lnm (calc: ,193.O41739nm) Offset = 6.10S269nm

.easurements 'for CTL-2O2617- ,/f'fe.̂ :.- •-O' -̂ Ĵn.̂ iv̂ F̂ '̂./v'"'
• : •-•?:."'.''!•». -<•-• • •• •':•'.•'•̂ .-'V̂ %j£'̂ :-::;;y>--̂ ;X--l'- • •

s ' 193 . 699 127 .80 0.0000 129 .29 -1; 4867rr:pvO0916" PPM *
133.46.: O.OOOO 128.79 ..,4.
129.98 0.0000 127.58 2.
125.47 0.0000 125.72-6.

. 127.98 0.0000 126.11
Total number'of measurements
Mb of meas. .with peat

-——— l.0s 14s 52 5/ 7/93 ————

ample CTL-202617- ''.

L CONC/ sicsma

s-*-O.O032S/ 6O7.

Method:

1 #MEASi=

sthoc LJSAS Without Ratio

. '.'. I-':s' A '. J O B I N - Y V O N

'": <'•.•'!.. .:' ..J c .p.. ',-. s Ŷ .T::E M ',"-...
'•'.:•- . fc) Version 3.374 (10 nov 89)

Auto Search

'Auto -'Attenuate

•- ::14.54,,i 7. ;: .0.0000 •-• 149.54 V1305.2 > 1.708 PPM



, •• .i. / : .- . ' 7/73 •———•-•• Method.: i.;;: \i.iS«b wI'iriuJT RATIO

a,?ole CTL-202617- . 1 wMEAS., ̂  3

CGNC:/ sigma

1.603/ A,, OX , '.. .

si. 193,,03inm f c a i c s 193.041739nrn) Of fset = . 0.107614nm $3t£?ps,= 109.06
;

i?asurements for 5/3 4BAY.. T-203041- ' 1

.s .193 ,,699 131..38 O. OOOO • 131 . 39-O., 00667-0. 0176O "PPM * ( B1K s O.O1O)
133.76 0.0000 1.30.43 3.3291-0.01322 PPM ( B1K s 0.010) .

•c-rf. 193,,031nrr; (calc: 1.93.041739nm) Offset = 0.107951nrn *fSteps == 109.40

•sasurementB for NBS1643-203192-- 1

••;; 193-.699 251,.90 0 „ OOOO- 208 „ 60 43 „ 299 0 „ O497O PPM
272.60 0.0000 210.46 62.143 O.07447 PPM
259.05 0.0000 203.91 50.141 0.05869 PPM

i

........— 11:30:47 5/ 7/93 ———-- Method: D:\USAS WITHOUT RATIO

ample NBS1643-2O3192- '. 1 "

CONC/ sigrna •

"0.06096/ 21% • . :

~- : : = , i.93.031n,T; S c a l e s 193.041.739nm) Offset = O.i06557nm ^SteoE = 107.99

••.•asurements for .1 AS-203192- 1
.

••-, 193.699 1.96.61 0. OOOO 142.14 54.470 0.06438 PPM
203.48 0.0000 139.97 63.512 0.O7627 PPM
194.16 0.0000 139.03 55.124 O.06524 PPM

................ H..36.46 s/ 7/93 ——•—- Method; D:\USAS WITHOUT RATIO

.1 A3-203192- \ 1 #MEAS.== 3

CONC/ sigma . ' ,

0.06363/ 9.7%

-
vtical Msthod: U3PB Without F<atio 193.8.SO1 nm

:

. - I S A J O B - I N - Y V D I M

1 C P - S Y S T E M

CO VF-r-B.ion 3,374 r 10 n-\- f r?)



Analyze ;

Calibrate-

Select Method

Method.

Set Parameters

Exit '•' ;•

Auto Search

Ante Attenuate

Profile

...Graph Profiles
i

Diagnostics

F8
Help

F10
Accept

• - ."

;ef. 193.'031nm ,(calc: i?3.04J.739nm) Offset = O.j.06141nm #Steps =
"b : 220.353nm (calcr 220.. 546682n'm) Offset i= -0; lfeO724nm " #Steps =

ISA-JY

.56
-164.32....

'•• ••••' - '•/ • ' •= ' • ' . • y . - r - . - .-":r-v ' '
. -- ' -., • .- • "•• - , . :. " '._. «

• - ' • ' . : : ••"-':• &
' . - -' . *2 -. ...•••>*.• • . •-<•.: •••'•••••



'.':•:: f t 193 „ 03 in m • \-~s-.lQ" 193 „ O41739nm ) Offset ~ 0 „ 10396inrr;
n . "

\BEultB for STDLOW

•
220 „ 353 60S . 27 602 . OO 0 . OOOO 6 . 2667 . '# .

608„37 609,,33 0„0000 0„53333 *
613.53 609.67 0. OOO'O 3.8667 £

Calculation around 0

-——11:46:29 5/ 7/93 ——~

Results for STDLOW ttMEAS.=3 (R) '.

:L SIGNAL/sigma -

:b*: 3.55567 817. - •' '

ef „ 193.031nm (calc; 193 „ 041739nm) Offset - O.lO3479nm #Steps = 1O4

•esults for STDHIGH

b . ..22O.353 17072; 674.73 0. OOOO 16397. • :
16248 681.67 0.OOOO 15567
14876 697.73 O. OOOO. 14179

• ———11:50:33 5/ 7/93 ———-

s. for STDHIGH ,#MEAS,=3 (R)

L SIGNAL/sioma

':'-::'-;'"; B i ties for Recall, iteration' • • -
::I I • Wave . . LOW HI
b 220.353 STDLDW: 3.5556 STDHIGH: 15380.9038

egression Results :
1 Wave Intercept. Slope 2nd Order
b 220.353 -O.O0231220 O.OOO650307 .. • O - OOOOO

Standard Intensity Concentration Calc. Cone. % Error

::> 220 „ 3 53
STDLOW 3.5556 0 -OOOO O.OOOO O.O
STDHIGH " 15331 10.000 10.00O O.O

inal Reoression Results for Method :-USPB

IFpt. Wave • Intercept Slope 2nd Order
b 220.353. —0.00231220 O.000650307 0.00000

E-f. 193.O31nm '(calc: 193.041739nm) O.ffset'= 6.1O294Snm ttSteps = 1O4,

sasurements for NBS1643C-2O3192- i



• \: ••'--."• 7 59.'24'̂ r 699.'4O"V'"0. OOOO 59 . 838; O ;O366O FPM
• 791; 53 ..- 7O1. 27' O. OOOO 90 . 26O 0 . O5638 PPM

•' ... >77.1. 49 f '689.67 ""'0. OOOO 81.821 O.05O90 PPM
Total number of measurements : 4
1Mb of meas. with peak found : 3

11:56:28 5/ 7/93 ———— Method; D:\UBPB WITHOUT RAT I

Sample_ NBS1643C-203192-- . ' 1 ttMEAS. = J3

:IL. CONC/ sigma

•••'b* 0.04796/ 217.

•>e-f. 193.031nrn (calc: 193.-D41739nm) Offset = O,103005nm #Steps "• 104 ..39 •

teasurements for 1 PB--20.319.2-~ . i : . • .

;:b 220.353 2244.4. 635.60 0.0000 1603. S 1.044 PPM
2133.5 629,80 0, OOOO 1553.7 • ,1 . OOB PPM '"'..
2159.6 630.47 O.OOOO 1529.1 •o'.9921 PPM - ' ..

•——— 12:01:08 5/ 7/93 ———- Method: D: \USPB WITHOUT RATIO • '•'•-"

Jarnple 1 PB-2O3192- • 1 #MEAS.= 3

:i_ .. . ;'.;,.CONC/ sigma '-• •>.'-'- O, •; .'•• '•'"' . •

•1.-.015/ '..'.. 2..6/1. • . :

D . : .

"ample BLK-

CDNC/ sigma

fa 0.02707/ 37X

93ri§v4 |;,:|̂ ^̂ ^̂ |̂ l|;»MEASj;:r /3^v'.;

• • • . . "•'."•' -vV.-vV- V-" ,-fe•;••'.-:^-':'::.'.^v v . - . . > • . . . - • • - . • . . - . . - - , - . •• •:^^:-:^:,£&^j*^;t±;^s*:--
na - . ; • • • / - • • • . ' ' . - ' . • • - " : . . • - • • • • • . -';*•'•"•- ;"• . . - . . . - " • ' .-.v j-'-« '. '" • - " = ' , - . - . ? ' • ' . ' ••->.*_->c'.".': .//-••; 4"-'••''V ;

; ' - : "•'-..' °':'•''•'•"" '.• ;:-"';..,'̂ -••rl'V • • ' • • * . . - ''>'/-•;•'?•" " • " " ' " • . . " ] • ! ' " ' • • ^?f/; '̂';--:^:''':^-;^!^C,;.:':^>i'̂ -'v'

';V'* :V''>̂ ""'̂ ^̂ ^̂ ^̂ l-; "̂ "

=T . 193.031nm (calc.:'"
- '. " ; -v -'*-j •'•"̂

J.irements: for 5/31-
f

b'..r



CONC/ siqma

• / . * .! "..,:., ii .,:.. .':•

•;;ief, 193.031nm (calc; 193.041739nm) Offset = .0.1O3323nm =*Sieps - 104.71

••ieasurements for 5/3 RC T-203195- 1

:::'b 220 ..353 1322.1 SO6'. 47 O.OOOO 5.1.5.61 O.3059 PPM ( EUK ;i
1418 ,,3 809.40 O. OOOO 60S. 95 0.3666 PPM ( B1K s
13O9.S 813.93 O.OOOO 495.90 O.2931 PPM ( BIK :

—-—- 12s 19: 54 5/ 7/93 —;-;--• Method: D:\USPB. W I T H O U T R A T I O

Sample 5/3 RC T-203195- : 1 #MEAS.= 3

'•LL. CONC/ signia • '

••'b 0.3219/ 1.2X • '

0 , 02'7 ')
0„O27)
0.027)

-:ef. 193.031nm (calc: 193.041739nm) Offset = 0.1O3141nm wSteps = 1O4.52

Ieasurements for 5/3 -SVG , T-203196- .. 1

220.353 957.60 803.O7 O.OOOO 154.53 O.07111 PPM ( BiK : O.O27)
961.70 809.07 O.OOOO 152.63 0.06988 PPM i>B!K : 0.027)
98O.60 816.87 O.OOOO 163.73 0.0771O PPM ( BIK : O.O27)

—-— 12:23:58 5/ 7/93 -

:3mole 5/3 Sv3 T-203196-

:.-.. CONC/ siqma

•b 0-O7269/ 5-3%

Method: D:\USPB WITHOUT RATIO

1 *?MEAS,:= 3-

^ e f . 193.031nm (ca lc : 193.O41739nm) Of f se t = 0.102423nm wSteps = 103.80

•easur-ameRts for 5/5 RC T-203197- 1 '

22O.353 1136.3 832.6O O.OOOO 303.67 0.1681 PPM ( BIK :
1070.5 815.20 0.0000 255.33 0.1367 PPM ( BIK :
1097.3 822.80 O.OOOO 274.45 'O.1491 PPM ( BIK s

-—— 12:28:02 5/ 7/93 ————•

ample 5/5 RC T-203197-

CC1NC/ sigma

0.1513/ 107.

Method: D : \ U B P B W I T H O U T R A T I O

0.027)
0.027)
0.027)
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: ••,:..:••..:'„:.• J ••.!•

2,, 7457 1.8%

sf. 193.031.nm ( calc : 193 . 041739nm ) Offset = O.10i930nm #Step<

easurEments for 5/3 . 4BAY D-203201- ' 1

b 220.353 2488.6 797.47 O . OOOO 1691.2
2447.5 • -801. 73 O . OOOO 1645.8
2458.7 809.47 O . OOOO 1649.2

1 ., 07O PPM ( B1K
T.041 PPM ( B1K
1.O43 PPM ( B1K

----- 12:43:22 5/ 7/93

.amole 5/3 4BAY D-2O32O1-

-:.... COIMC/ sigrna . '

b 1.051/ 1.67.

Method:. D:\USPB WITHOUT RATIO

1 #MEAS.= 3

103.30

0.027)
0.027)
O.O27)

= f. 193.031nm (calc: 193 . 041739nm ). Offset = .0.101347nm #Steps = 102.71

-asurements for 5/3 RC D-203202-- • 1 .

220.353 376.44 793.07, O.OOOO 83.373 O.O24S4 PPM ( BIK 5
919.20 809.20 O.OOOO 111.00 0 . 0428O PPM ( BIK :
S3S.64 321.20 O.OOOO 67.442 0.01448 PPM ( BIK :

— — 12s52:26 5/ 7/93

ample 5/3 RC D-2O32O2-

CONC/ sigma

•:•; O., 02737/ 527.

Method: D:\U3PB WITHOUT RATIO

1 4WEA3 . = 3

.
Offset- :0.101297nm• ' ' • '

•:; 220..3 53'

953.21.
' - - • .' :"• '

——- 12; 56': 30, 5/V7-/

5/3 SVG D-203203-

CONC/ sigma

::• 0.05678/ 5.3% .

:3x ;-Oi:' 0000 :-jf37/i&;-O-;. 05332 PPM (.B.IK
>7 t: O.'OO'QO ̂ 1̂35.49.̂ 05373 PPM ( BIK

'-%34.8l-f-.O-.'05829 PPM ( BIK
—

'•: Msthoa : .: D: \USPB WITHOUT RATIO

1 #MEAS.= 3

0.027)
0 . O27 )
0,027)

= 102.66

0.027..)
0.027,)
0.027)



c Is 5/5 SVG D--203206-' ' 1 #MEAS.= 3

4 CUNC/ siom.a

c O.O4963/ 75% :

:ef. 193.031nm (calc: 193.041739nm) Offset = 0.102923nm #Stecs = 104.30

;easurements for 5/5"PTN D-203207- ' ' 1 .

b 220.353 4357.0 841.53. 0.OOOO 3515.5- 2.257 PPM ( BiK : 0.027}
4511.3 '"846,67 0.0000 3664.6 2.354 PPM ( BIK ; ' 0.027)
45S3.3 843.53 0.0000 373?.7 .2.403 PPM ( BIK : 0.027)

.....—... 13:16:50 /5/7^^————; Method: D:\USPB WITHOUT RATIO

•ample 5/5 PTN D-2032O7- : 1 #MEAS.="'3'

•:... CONC/ sigma

b 2.33S/ 3.2% " :

sf. 193.031nm (calc:.193.041739nm) Offset = 0.101488nm SSteps = -102.85

trements for CTL-203192•- 1 i

220.353 2760.6 641.47 O.OOOO 2118.5 1.375 PPM
2762.3 653.00 0.0000 2109.3 1.369 PPM
2761.2 663.47 0.0000 2097.7" 1.-362. PPM

——— 13:20:54 5/ 7/93 -——— Method.: D:\.USPB WITHOUT RATIO
. 1 . '

.='.mole CTL-2O3192 - : . 1 #MEAS.= 3

CONC/ sigma

3 1.369/ 0.50% . !
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I:.:<:\BL! re merits for 2 AS—202617— i

-^- 193,: 699 297. Q3 O.OOOO 159.03 138,85 -2.OO5 PPM
296.60 0.0000 1.61.57 135-. 03. 1.. 948 PPM
292.-13 0.0000 162.49 129.64 " 1.867 PPi-i

8;12:OS 5/11/93———— Method; D:\USAS WITHOUT RATIO

3 2AS-202617- . . 1 #MEAS.='3 ; '

CONC/' sigma

1.940/ 3.6%

•'=?f. 193. 031hm (calc: 193. 041739nm ) Offset •= Q.1187O5nm fcSteps = 120.30

•ieasuremen.-ts *.f or •.. 1 .-.AS-202617- . 1- .-

•:s 193.699' .162.46 O.OOOO 158.83 3 . 630S-0 . 02114 -'PPM
' '". 47- O.OOOO 158.34 7.1311 0,03130 PPM

61' O.OOOO 157 ,,67 7.9383 O.O434O PPM

——— 8:iS:04 .5/11/93— — ^-- Method: D:\USAS WITHOUT RATIO

ample ..1 .AS-202617- ' 1

:.. .CDNC/ slgma

.19O7. • .

5f. 193.031nm (calc: 193. O41739nm ) Offset = O.118154nm SSteps = 119.74

Basurements for BLK-202614- 1

s 193.699 161.49 O.OOOO 156.91 4 . 5813-0. O0690 PPM ;
157.69 O.OOOO 160.51 -2 . S2OO -O. 1178 PPM #
162.97 0.0000 157.43 5.5452 0.00754 PPM
156.27 0.0000, 159.16 -2.8933 -0.1189 PPM *
156.39 O.OOOO 161.37 -4.9867 -0 . 1 5O3 PPM *

Total number of measurements ; 5
Mb, of meas. with peak found : 2 - •
Calculation around 0

— —— 8:27:05 5/11/93 ———— Method; D:\USAS WITHOUT RATIO

a.iTiDle E'-LK— 202614- " • 1 H:!:M£A3.= 3 " .

CONC/ sigma

::;* --0.1290/ 14X

ef. 193.O31nm (calc; 193.041739nm) Offset = O.118826nm ttSteps = 12O.42

-•ssurements for-4BAY 5/10 T-2O2614- -.-1



—• n i 'iii '->' ̂
-O.129)

•.ample 4BAY 5/1O T-2O2614-

CO NC/ Big ma. ~

6.6627 0.37%

• \USAS'•* WITHOUT RAT IO

1 #MEAS.= 3

af. 193.O31nm (calc: 193 . O41739nm ) Offset =. 0.119200nm #Steps = 12O.SO

aasurements for 4BAY D-202614- . . -. .-' . 1- • ... ' • ..

-193,699 378.83 0.0000 193.80 185.03. 2.826 PPM ( B1K s
391.95 0.0000 192.65 199.30 3.O40 PPM ( B1K :
386.94 0.0000 192.18 194.76 2 ,,972 PPM t B1K':

0-.129)
0.129)
0.129)

' 8:35:39 5/11/93

4BAY D-202614-

CQNC/ sigma •

2.946/ 3.7X

Method: D:\USAS ..WITHOUT, 'RATIO- •^-•::. ';

1 ,#MEAS.= ,-3 CovV -\A':^:': .' ,f'^^;f^-- -..-,

• • . . . • ^ • • - . :

'• • - . ; v . • ? ^ , ^ . •
.93.O31nm (calc: 193 . 041739nm ) Offset =.. O.il9332nm. .

asurements for AFTER RC T-202614- •.. - ".^.1... ".-. 1 -•-.. ,

= ,.120.93

233̂  34 '' O..OOOO ', 187.59 " 45. 746 '•'• 'd.73a;9 .
- ' / . • • ; . • -232.81' O'.OOOO 1192.25 40.561 0.6612 PPM ( BIK :

^ '' 223.13 0.0000 137.25 4O.873, . O.. 6659 . PPM ,.;...(, B.l-K,,.s

—— " '8': 39: 44 5/11/93" -----/vr-Met hod s v D.: \USAS .WITHOUT -RAJIo'.,. •

-nple AFTER RC. T-2O2614- ."" ••'.-' 1 #MEAS . = .3'/,. =..-..•'
• • : • ..-- • . - . - ' - • • ••£.•'-'• ;-:FV '•' •'"?..'V>..c '4- ••-.: *'?.•*•'•-'& tiff. ••/. v."'-. • •••': '•'-•i-Sî y: "•'•" • .?'rri;P' ••-.':>-.: •' ' • . - ' • ' : •:••

f . . ' • " . - . • - ; . ' :• •"•y-f.i-.i.-'^-TO-.'-.r ;-.•.-.-•'•-• I-7si«''i-.^.Jr>"i--. -;-•.-->.••••• Ji-:»5!. •A->J ':: ', ' . : . • .<•- - . ' • • ; • , • .....
' • COWC/ sigma*"'-'^"^" ' • " • - ' ' :.;-----VVK -;- - -••- - • • . • - . • • • .

.-. ••-.-• ••- .-. •:-'-rM':fe-.^;/.: •^.:^L>:-'^¥^^--: ::-•,,,, - .-. vy- ,
. 0.6BB6/\.-.6-:37. -; ..:'i^?';̂ f̂ .̂%^̂ i::*̂ "̂ '" ' S

0
0

-129)
.129 ).

==.'.- 12O.64'

.129)

.129)

,-!p.le .'AFTER . RC ..D-202614- . $,:.-_ .„;

• CONC/ .siama -. -'..'



193.031nm (calc: iV3.0.41739nm) Offset = 0.1189I5nm wSte

Kirements for AVG I T-202614- 1

193.699 2O7.0S O.OOOO 188.66 18.421 O.3294 PPM ( BiK
206.01 0.0000 189.34 16.674 0.3033 PPM ( BIK
205.82 O.OOOO 19O.OO 15.821 0.2905 PPM ( BIK

------ 8:47:54 5/11/93 -

smple AVG 1 T-202614- ,

CONC/ sigma

; '0.3077/ 6.5/1

Method: D:\USAS WITHOUT RATIO

1 ttMEAS.= 3

- 0.129)
-0 * 129 )
-0. 129 )

£-f. 193.031nm (calc: 193. 041739nm ) Offset = 0.118959nrn #Steps. = 120.55

sasLirements for CTL-202617- 1

193.699 295.88 O.OOOO' 162.07 133.81
297.37' 0.0000 161.63 135.75
.300.95 O.OOOO 161.99 138.96

1.929 PPM
1.958 PPM
2.006 PPM

8:51s59 5/11/93

CTL-202617-

CQNC/ ' sigma

2. 0/1

Method: D:\USAS WITHOUT RATIO

1 #MEAS.= 3

?f-,, 193.03inm (calc; 193.041739nm) Offset = 0.119O97nm SSteos = 120.69

for SVG 1 D-202614- ', 1

-O..129)
-0.129)
- O.12 9)

~. 193.699 2O2.60 O.OOOO 189.59' 13.002 • 0.2483 PPM ( BIK :
205.02 0.0000 190.22 14.798 0.2752 PPM ( BIK ;
204.28 O.OOOO 187.09 17,191 0.3110 PPM ( BIK ;

'——— 8:56:04 5/11/93' ————- Method: D:\USAB WJTHOUT RATIO

smnle SVG 1 D-202614- , ' 1 #MEAS.= 3

CONC/ sigma

0.2781/ ...117.

O.119314nm #Steps = 120.91
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0..2857/

193.031nm ( cal c: 5 193 . O41739nm ) Offset = O'.120076nn; #Ste'ps = 121.69

easurements for CTL-202617- 1

•s 193.699 287.84 .0 „ OOOO 161. 61 J. 26 . 24 1. 816 PPM
283.63 0.0000 164.07 119.56 1.716 PPM
282.71 0.0000 164.88 117.83 1.690 PPM

................. 9:16:29 5/11/93 >--•--•- Method: ^D:\USAS WITHOUT RATIO
i "

amole CTL-202617- 1 #MEAS.= 3
*

;.... CQNC/ sigrna •

s 1,7417 3.8% . .

Analytical Method: .USAS Without Ratio •' . 193.8939 nm
;

I S A J O B I N - Y V O N

I C P - S Y S T E M

(c) Version 3.374 (10 nov 89)
•

Analyze , Auto Search

Calibrate Auto Attenuate

Select Method . Profile ..

Method . Graph Profiles

Set Parameters ' Diagnostics

Exit '

F8 F10 - '
•lei p Accept • ISA-JY

•:-f. 193.031nm (calc:. 193.04i739nm) Offset = 0.119150nm #Steos = 120.75

•asuremsnts fcr 5 AS-202614- 1

193.659 503.71 .0.0000 162.99 340.71 5.029 PPM
510.36 0.0000 161.50 348.86 • 5.151 PPM

^̂  503.03 0.0000 160.06 342.97 '5.063 PPM

•— 9 :29:19 5/11793 ——— Met hod : D: \USAS .WITHOUT RAT 10

xmole 5 AS-202614- . 1 #MEAS.= 3

CONC7 sigma -, ' . •' .



;sf . 193.03.lnm (calc: 193.041739nrn) Offset = 0.11893inm #Steps :~:
!b : 220.353nrn (calcs 220. 546632nrn) Offset =. ~0. i6O724nm #3terv.s ™

193.031nm (calc: 193.. 041739nm) Offset =. 0.116241nm #3teps =» 117. SO

ssLtlts for- STDLOW - ; ' •

"b 220.353 '655.15 649.85 -0. OOOO 5.2933 # ' ; . ' • . ' ; • ' • ... • ' '
659.63 649.13 O. OOOO 10.507 * "'•' • • " : . " • :
656.91 649.60 .. O. OOOO 7.3133.* ••"'.'.. • •'..; '• . . - - . . , . . ' '

Calculation eiround 0 . " : '.' : i1

— 9:35:23 5/11/93 ——— .. . . . • • • • • '

.ilts for STDLOW #MEAS.=3 (R) '' .:. "- ' . :'. U:';. >•'

SIGNAL/sigma . . • ' ' - •'• '[

7,7044/ 34X ' .

, 193.031nm (calc; 193.041739nm) .Offset = 0.115S57nm '•

ilts for STDHIGH . :

îfri'JSSS•.-••.'Q̂ 37..9 ...'650.20 O.OOOO 787.71
^.^/^^>^^^;^"^^&2'^6>^.^^7^&^^':>O-ii&OOO,.... 814.74

H-=̂ ;'£rt̂ Ŝ T'hVjTR&Stap'2̂ v;.iiV,:f ̂  ;'' '":"•"•-•'- 'V- ;

SIGNAL/sigma '•'<'• ;
; •' •'•'•

8l2.74/',.-3..O7. .

. : ,

' .' • . ,S'\:-~'fr:&'ttiJK-'-.• j-". • • • . . . • . w • • • -f e . * . " . * • i-.' • v"V-rt'̂ »''f'»ir:>̂ >iV̂ s11.-'"- j

-(tensities .'for Recal ibration s
•::i vi.,,;... Wave,,;. ;. . ,-. '...r ..LOW.-,,';..
3 ''.''• •'• 220V353- - ' ' ; V ; : ''' x* • 'STDLOW'5'••: :-7'.'7044

, .

' ts ,::'

j 220J353 V-'î SV-O;.O957O36
Slope '.

•O. 0124219 •••-'

. • , HI
STDHIGH: 812

.2nd Order '-
. o:.oooo.o

j.3*,. •

.:.'K"~"

. . .
.
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-<ef „ 193,.03Inm (calc: 193 . 041739nrn) Offset = 0.114358nm

ements- for 1 PB- . - 1

= 115.89 /̂̂ .J/:''-

723... 43 -654.72 O.OOOO
731.18,; 652.49 0.0000,
737.33 ̂ 655iOi •;. O.OOOP i.

v<ef . 193.031nm ( calc : '.!i93..O.41739nm) -;

'ieaBurernents :'f or .!•.:• PB-: .•:.:--.-->v;:-.."-;- • ;';.;':...— ''

h «3-?0 3^3 • 731 .96 649.31 O.OOOO 82.6.56 .0.9310 PPM ..
' " ' - - • • - • ' . 0:.0000 ;;74-.462 ;-..p:=B292...PPM'.V/:,

A.O^. Aac?./iS' 0.0000 .86.561 ",>0.. 9795 PPM

• ..V ' ;if-'~^^-":^~"VftV~-ifK^iVi^:^^«S^i'-h'f:fM

rz'A^M$&&$!^$$fai(S!i$k



'̂ -̂ f&̂ V̂ ^̂

2 0 i 3 ,. 4 6 7 8 „ 6 7 '• O „ 0 O 0 O 13 3 4 ., B i 6

lOsO5s5O 5/11/93 ————;- Methods D;\USP3 i\ilTHOU7 RATIO

4B T 5/1O-2O2655- 1 #MEAS.= 3

CGNC/ sioma

:<f. 193.031nm (calc; 193.04,-1739nm) Offset - 0.1154S7nm #Bteps = 117,04

••asurements for 4B D-202655-- 1

; 220.353 123O.9 677.93 O„OOOO 552.97 6.771 PPM ( BIK : '0.002)
1260.1 671.49 0.0000 5SS.57 7.213 PPM ( BIK : O.002)
1266.5 676.78 O.OOOO 589.67 ' 7.227 PPM ( BIK : O.OO2)

-—— 10:09:54. 5/11/93 -——- Method: D:\USPB WITHOUT RATIO

:imple-.4B D-202655- 1 #MEAS.= 3

. CONC/ sigma

:> ./;7.O71/ 3.7X

;-f . ..193.O31nm (calc: 193. 041739nm ) Offset— O.1156B3ntn #Steps = 117.23

s for RC T-202655- • 1

-> • 220.353 631.25 665. Ol O . OOOO 16.240 0.1040 PPM * { B1K :. O.O02)
687.63 661.3O O . OOOO 26.327 0.2293 PPM * ( B1K : 0.002)
678.O4 668.22 0 . OOOO 9.S2OO 0. 02:4 21 PPM * ( B1K : O.OO2)

Calculation around 0 • . .

... — _ 10:13558 5/11/93 - —— -- Method: D:\U3PB WITHOUT RATIO

ample :RC T-2O2655- " •' i ttMEAS . = 3

CONC/ sigma

3* 0.1 19 I/ 87%

~?f. • 193.O31nm (calc: 193.041739nm) Offset = - 0.113807nm ^Bteos = 115.33

s-asurements for RC D-202655- i

220.353 '669.37 663.63 O.OOOO 5.740O-O.02647 PPM * ( BiK : O.OO2)
- ' •• . .' 676.73 668.69 O.OOOO 8.0400 0.00210 PPM * ( BIK : O.OO2)

• 685.23 671.09 O.OOOO 14.140 0.07787 PPM * ( BIK s O.O02.)
•' .- . . Calculation around 0

•———-10:18:02 5/11/93 -——— Method: D:\USPB WITHOUT RATIO



193.031nm "(calc : • 193. 041739nm) Offset = 0.113464nm

i e i r e m e n t s for 1 T-202655- 1

:.<=y^

ie^Ki

'b ..:• 220i"353'̂ v.:682.06;"'.664.60 O.OOOO 17.460 0.1191 PPM * ( BIK : O.O02V
0.3971 PPM ( BIK : 0.002)

:25 PPM ( BIK : 0.002)
0 .' 1 SOS' PPM ' * ( B1K : : 0 . 002 )

'...;'„•••••-.. ̂..•'V:--;UjB4.4 5- -663.39 O.OOOO .20.553 0.1575 PPM * ( BIK s 0.002)

. , - i n ' : ' r v : " < v 6 9 6 . 53 ::" 656.69 O.OOOO 39.336 0.397
']' '.,'.-l'.,,'l.. .;V^."6^7..-'.4B':,':'666.'S'6 0.0000 30.616 0.232
'''•^f^K^^^^'86^66^ 664.23 0. OOOO 22.427 o;i8O

\UBPB WITHOUT RATIO

1 #MEAS.= 3

•J'ip3;iij'm;y,(;/!Ĉ -l.̂ yiy.;:1.93̂ .O4173.̂ nm') • Offset = O.il4036nm #Steps = "115.62 •

'•for̂ â DIS-̂ 262655-"'v ' '' xl X

0000 •6.8467-0.01273 PPM * ( BIK : '_'0.002)
OOOO ' 2.9067̂ -0.06167. PPM * ( BIK :, 0.002)
OOOO 7.4333-O.O0544 PPM'* ( BIK .': 'O.O02V
0 • • • • ' ; • . • " • . • '':' . ;.-n-'- '. '••' • ; .,..':

-Method:' D:\USPBWITHOUTRATIO -" . . - • ' . •

'.&.,•'.'" '•'

', - . - ' : : • • . ' .AjCONC /.•;• ̂  i g ma =i >>7•,'•••';;-'...

.5*: -0.02661/ 110'/. • ••



. 193.. O 3 ;!.n,v; (calc; 193r04.',i.739nm) Offset -••• 0 „ ii 5333nn: #Steos -•• 116 .E?S

^asurements for 2 TOT-202655- 1

220.353 681.42 672.13 " 0.0000 9.2867 0.01758 PPM * ( B1K : 0.002)
685.09 669.66 0.0000 15.433 0.09394 PPM * ( B1K : O..O02)
687,,?5 671,. 77 0 ,0000 15., 573 0,09565 PPM * f B1K :.- 0,002)

Calculation around 0

——— 10:34:44 5/11/93 ——r— Method: D:\USPB WITHOUT RATIO

amole 2 TOT-202655- . I #MEAS.= 3

CONC/ sigma .

.3* 0.06907/ 65% ' .

=f. 193.031nm (calc: 193.041739nm) Offset = 0.116344nm #Steps = 117.9O

aasurements for 2 DIS-202655- 1

3 ..220J353 675.14 677.70 0.0000 -2.5600 -0.1296 PPM * ( B1K : ' 0.002)
673.92 669.77 0.0000 4.1533-0.04618 PPM * ( B1K : 0.002)
679.85 672.78 0.OOOO 7.0733-0.00991 PPM * ( B1K : 0.002)

•. • Calculation around 0

10:33:48 5/11/93 ——.- ' Method: D:\USPB WITHOUT RATIO

.mple 2 DIS-202655- ._ ; 1 #MEAS.= 3

CONC/ sigma '

*-0.06189/ 99% ' . . '

f. 193.031nm (calc: 193.041739nm) Offset = 0.116310nm #Steos - 117.87

asurements for 3 TOT-202655- 1

220.353 681.34 667.25' O.0000 14.093 0.07729 PPM * ( B1K : 0.002)
681.10 672.08 0.0000 9.0200 0.01427 PPM * ( B1K : 0.002)
682. 65 673. 64 .• 0.0000 4 . 0133-0. 04792 PPM * ( Bl K s 0. 002}

Calculation around 0 ' . . -

—— 10:42:53 5/11/93 ———— Method: D:\USPB WITHOUT RATIO

3 TOT-202655-' • 1 #MEAS.= 3

CONC/ sigma . . ; • .

4307.

:. 193.031nm (calc: 193.041739nm) Offset = 0.115173nm #Steos - 116.72



677.91 678 .-63
683.56 675.49 O . OOOO o„0667 0 ,,00243 PPM * ( B1K

•Calculation around 0

0.OO2)
O.OO2 >

------ 10:46:57 5/11/93 —-

3 D1S--202655-

"L CONC/ sigma'

:'b*-0. 0,3881/' -.1507. 'w

Method; D:\USPB WITHOUT' RATIO

1 #MEA3.= 3

•;ef. 193.03inm"(c.alc:- 193 . O41739nm ) ..-Of f se,t./= O.116247nm ttSteps ='
, .-.•. • '.- •'• - . ' ' ' • ,'.-.f\, ' ' ' ' ' ' • ' • ' • . . . » * " • • . ' • • * . . • • • . ' • " -V / . - " • • . . - • • - " - - f ' • • : • • , . . • ,<•;" " ' " " , • , • • * _ • •

leasurerneri^ts. ;f or''CTL—202655-- •.' '. -.-:> ':_••;... .•"!••" • • .' ,"

:'b /. "220. 353;':̂ :737.17 - 652.73 O . 0000 V ' '§4^43'̂  O.;9511 PPM ( B1K :
.''.^': • ' -" V.736.41 647.61. 0.0000.."88. JJ9? '" T.OO5 PPM ( B1K :
," .••;. •-. . • 736.89: 650.33 p.;ppOOii^86r56'p ^0.9^75 PPM ( B1K s .

T-T"^1;0'"5^'.01 • 5/11/93 •——;-:;,^r

0.
0.0

WITHOUT.RAT10

; ample' CTL-202655- ..

•"L̂ -;Ji: f̂c:epNC/ si"gm-a": '

• : 1 : #MEAS.:= 3

" ' ' •

.̂ ;;;̂ ::̂ r,:.,-:;i;:i:̂ Si:(Ai.nj;̂ J,;:;g:w-::l. .-N,:- -Y V O N

•?;y>:'-;:^,l:f:-- V".-.' i-c P, .— s Y, ;SJ;'T';E' M'
.' ;V . r. .•• • . • •' • " * ' . ' • •

'f-ffi^-^-'/'.- •-''•' .(:cO'>':"-Ver.5d;pn .3.-3.74;'.( 10 nov 89)

. Ana,J..y.2e_. , ..

Calibrate . ,' ••.:;.

" '•• Select Method •,

••:- ...Method.;• .'.;:.,;. .•;;. •.

"-'Set Parameters

''' ;Exit " •'.' ••'

.. :. Auto S£arc.n

,'., . .Auto Attenuate
i. - ..:;.-.

;.. '--' '' '.-. •'"

P r' o file

, .Graph Profiles

•""••' Diagnostics

.
Accept:; :%$£'.: ISA-JY



THE DOE RUN COMPANY
SMELTING DIVISION

HERCULANEUM, MISSOURI

HEAVY METALS--IN WASTE WATER TREATMENT PLANT SAMPLER
repo r ted in ppm

ll-MAY-93 ANALYST = MARILYN PRG = OSPB & DSAS

SAMPLE

5/10
FOREBAY

5/10 AFTER
R/C

SVG 1

SVG 2

SVG 3

AS
TOTAL

6.66

..69

.31

.30

.30

AS
DISVLD

2.95

.71

.28

,28

.29

PB
TOTAL

16.0

.12

.15

.07

<.05

PB
DISVLD

7 . 07

<-05

<.05

<.05

< . 05
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-<s 190.699 .215.92 0.0000 147.9O 63.O16 O.9501 PPM
219.81 0.0060 150.72 69.091 0,9659 PPM
^^1.77. O.OOOO ,148.35 73., 413 1.029 PPM

••*-*—— 9:16:11- 5/12/93.——-" .Methods' D:\USAS WITHOUT RATIO
Bamole CTL 1 AS-203562-• . ' ' 1 #MEAS.= 3

CONC/ sigma •:'-.'.] ' •
0.9818/ •••4:37. '.. '•-: '""" ..?.',-"; '.

>ef. l;93fO31hni.̂ ('câ : :̂'̂ 19̂ 3î l739nm) Offset = O'. 127175nm +r3teps = 128.88
1ea'̂ Lr̂ "e'niWri'€'s'*"f'_DV;:Rt"?IT-'2'6'3'5'6!8-: " T.' ' 1

'"".,•:.-''

.̂̂ .̂̂ V̂iî SSSiĵ ôIOOOÔ  182I79 46." i81 . -6.1 6224 PPM.., •.( . E1K :'- O.'OOS)
—r:~~ ̂>2 î̂ 5)̂ 2̂̂ 3̂ :.jv--̂ .r..; Method s fD : \USAS .WITTHOUT. RATIO

p> .'193'031;P?; (-ca:lc:.v..i<?3.04i739n(ri) _;.,,O.f̂ f̂ et . = :.;;?0:. 1268J.9nm #Steps = .'128.52
•\ rr: i I i.— V—. rr. rr^, t-* 4" r- •£ r—. \f OI ] i"' T\ _ *"> /~\ ̂ T CS. "7 •! .... ' ' 4 '' ' ' 'zjasu'v-'ement

•Blk : v -. O.O08
. . . . . . ... B1K;..: . O;OO8'

I-.^PPM-. •'(-./BlK/^::--:;:. .- O-OOS;
KWI-THOUT'RATIO

• 218.10 ;"• 0.0000 '"146.96. 71.235'; '0/9973 PPM'•
9s36;35 5/12/93 ----- Methods D;\U3AS WITHOUT PATin'



V,::. . OJMnri i cal c :
e fn e n t s f c:) r B i.... K —
93 „ 699 145 ,,67

147 . 47•| s:̂  =1̂

149.45
_.150.69

JL

20
O(")o'••-•o

-/3.041
3563-
„ OOOO
. DODO
. OOOO
„ DOOO
„ OOOO'

/ .:y-/n;

147
148
147
•1 •"• ,.'..
..'.. "T w..'

''• )'

S3
47
48
65
2 /

Of t

— V

"'" 1

'•i'
_L
4

OU6/—O

7917-0

1" o t a 1 n u m b e r o f m e a s u r e m e n t s

0609
01991

IMP of meas,
----- 9:52:01 5/12/93
.amole BLK-203563-
'... CONC/ siqma

() O i) "-̂  '"••l / -i- -"i A; i' jfc"/

with oeak found : 3
Methods D:\1JSAS WITHOUT RATIO

1 #MEAS.- 3

;?f. 19o.03Inn (calc; 193 . O41739nm
aasurements for 5/12 4B T--203564-
"=> 193.699 265.05 O.OOOO

759.O9 O.OOOO
26O„4S O.OOOO

.——— 9x56:30 5/12/93 —-----
ample 5/12. 4B T-203564-
L CONC/ sigma
s 1.047/ 3.3/1

Offset == O.126492nm
1

i) ̂  ̂
B1R

Method: D:\LJ3AS WITHOUT RATIO
1 #MEAS.= 3

* Step si = 128,. 19

187.75
185.91
187.27

.
73.183

1.037 PPM
1.027 PPM
1 .-027 PPM

-O..D01)-O „ oni i
-0.001)

'193.031nm (calc: 193.O41739nm5 Offset = 0.125417nm
sasurements for 5/12 4B D-2.03564- • 1
~:- 1 V.3 „ C'1 "' "'" J i~"=D o C'|JT i /„'./'. M M > I O '"' a i"j V' J. o i ? .' J / ——O „ I /."•:'- )j;-: / ,"" ~ '"f •' tf 1 f~-

191.29 0.0000 187.33 3.9626 O.01281 PPM f BIK191.15 o.oooo 186,0':. -. '..--• 9 0.0304̂  -,--:-;•, , ;
——— 10:00:35 5/12/93 —-—-
ample 5/12 4B D-203564-

CONC/ sigrna
••H. O.O0434/ 7 2 OX

Method: D : \USAS. .WITHOUT RATIu
1 #MEAS.= 3

127.10

Offset =• - 0.12:•s f . 193.O31nm (calc: 19 3. 0 41 / 3 9 n m )
easurements for PTN T-203564- "

1"--"" 407̂ 4 O:DODD 142:«3 2i5:^t
'1.98 205.74. '2.968 PPM
Method: D:\U3A8 WITHOUT RATIO

1 #MEAS.= 3

4O1.07
407.34
397.72

O . Of)DO
0.0000
D.OOOO

E;P.rjr-'r-Tl

#3teps

M
—— •>-- 10:04:40 5/12/93
ample PTN T-2O3564-

CONC/ sigma
3.O31/ 2.4%

H *~; f-j O -'tJ. ..::•-! . b4

"0.001 )- i i „ i) c i ]L '••6.661}

193. 0 31 n m ( c a 1 c : 19 3 . O 417 3 9 n m )
rements for-PTN D-203564-

Offse-t =

54.21 O.OOOO 148.27 5.9389 O.D4175 PPM53 .-9o g. oggg 149.26 .4.6369 o. 02268 PPM' 193.'699 "• 154 .21
,. ../ ,..,• .-. 153.90 ..........•': ' : . ' • • • ; . iss• Q4- ' • • y-gggot x-+0.0^1—«.».o**i.'i.»«.'—u.u^i/ci'+ ri-Ti

;, ' /,.:-.: 152.--.46:;:--0.0000 148.45 -4.O156 O.O1358 PPM
Total.-number, .of measurements : 4 '
Nb- OTv;meas.. with no^l:- -fniinrl • T

148.85-0 PPM * i B1 K
B1K :

----- 1O:O8:45
' • I- -• • •:

, . _ • ? , „ rr- -»-.•• r r*. ,..^,

':. Nb- p'fV'meas ..
5/a2/93.

with peak found
Method: D:\USAS. WITHOUT RATIO

-0..001 )-o.001}
-O.O0.1. )

-O.O01)



DO/.

193.031nm (ca lc ; 193.O41739nm)

irernents for RC T-203564-
1 C3T .LOOa. / •_' • u.' / 1

O ».I264S(T'n.Ti =Fi-3"Ct?ps =

O OOOO 1.46. 84-0. 72667-0. O5588 PPM %
O OOOO 145.90 4.4488 O „ 019 9 3 i;:' P M (
6 OOOO 146.13 4.8525 0.02584 PPM ,i

146.1.r
1SO.35156 99 _ ___
146 .15 6 6666 150 . 43 -4 '. 2800 -0 „ 1079 PPM
146.87'' O O 0 O O 14 6 . 51 O . 3 6 0 O O - O . • O 3 9 9 7 P P M

Total number of measurements : 5 .
Nb of meas. with peak found : 2 • •
Calculation around O

( B1K
B1 K. :
BIK ;
( B1K
( B1K

....—— 10:13x02 5/12./93 —

.ample RC T-203564- /
I.. CCNC/ sigma
.s*-O.O6793/ ' "' 52X ' '

Met hod: D: \USAS WITHOUT. RATIO
1 -ttMEAS.= .3.

-Op 001)-O . Oii i \-o.ooi)
-O.OOi)
-0., 001 >

!v? a s u. r
93 . 031nm (calc: .193. 041739nm )
ements for CTL-203564-

•i o~r i.oc;
..'.. .' -.-' :, O .' .' ("). OOOO

154.97 0.0066
147.48 O.OOOO
150.01 0.OOOO

.Offset =
- " ' -' ' 1 ..

L201-0.06165

0 .127404nm • ..ttSteps =.:

lota! number of .measurements. : 4
Mb of meas. with "peak ' found :!'3

151.45 -J
147 .-65 ."..__._ _ . _ _ _ . _ . ....
148. O2.-0.; 54000-0.. O5315 PPM
147.46 "2.5491-6'. 00790 'PPM ( B1K :;". • -0

•I 4 r

I ...7.13196 6.;06l98 .1

10:17:31 5/12/93 ———
5 CTL-203564-
CONC/ sigma ' ;

, 0 0 2 5 2 / + o * * # X

Method: D: \USAS;. WITHOUT RATIQ.-;:̂ ;V
1 #MEAS.= 3-. '.''': '"' '':.' .. :-'.::,:̂ -V"̂ "l̂

. •-.-., ' C--..'.: ̂ ^'^^'•;^^yi^i^f^i:!''^
' -.ur'-;;̂ !\,\ ̂.••̂ X̂ Ji".̂ ;.̂ #v;'-̂ ;̂.̂ V;̂ -; -"

j ?.-••.-•*? 'V"̂ --;C-̂ -Ŝ 'S'Haa%̂ -> '^•rt?m:"

193.O3.lnm (calc: 193.041739nm ) Offset = 0.. 127523nm*. \ftSS:ei3sl
s.r.ementE for RC D:-203564- 1 "• : " '*?•*- '^ :-:''
193,699 153.05 O.OOOO 149.23 3.8152 0.01O65 PPM^-'

147.63 -0.0000 152.29 -4.6600 -O.I135 PPM-
ISO. 74 O.OOOO 148.91 1.8316-0.01841 PPM.-
153.28 '0.0000 149.19 4.0946 O.O1474 PPM

Total number of measurements 5 4
1Mb of meas. with peak found : 3

10:21
;• RC D
CONC

:48 5/12/93
--2O3564-
/ sigma
/ 780%

Method: D:\USAS WITHOUT. RATIO;.
• 1 ttMEAS.= 3 •' •..:

.-ovooi
,--O?;'001

193 . O3..l.nm (calc:. 193 . 041739nm ) Offset
rements for RC OVER T-2O3564--

nm

14̂ .. 93 0.0000 ISO.PFi --3.92̂ 7 -O „ 10?3 PP'M % i B1K
148.85 6.0000 150.99 -2.1400-0.07659 PPM * ( B1K
149.43. O.OOOO ISO. 68 -1.2533-0.06360 PPM * i. B1K
ilculation around

—— 10:2=:05 5/12/93 -----

-.Tf.'Dle RC OVER T-203564-
CONC/ sigma

|).0809S/ 257.

Method.: D:\USAS WITHOUT RATIU
1 :Ffi¥iEA3.= 3.-

128.79

-O.OOi
-0.001
-O.OOI

ef. 193.O31nm (calc: 193.041739nm)
sasurements for RC OVER D-203564-

Offset. O.1276O7nm
• :r - -'•'•'&

193.699 151.61 O.OOOO. 151.10 0 . 50667-0 '.-O3782 PPM
151.86 O..-0000. 15.|. a 59 Q „ 274.28-0 , 04122 PPM

i B1K
B3K ;

-o-.ool
0 „ 001 )
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,.155.97 p.0000 15i:55 4.3220
.i:ptal number of measurements : 5

6I61SO7 PPM ( B1K
Nb of meas. with"peak found :

10s51s35 5/12/93 ~—-— Methods D:\IJSAS WITHOUT RATIO
=? AP EF'F -D—203564-

>".t ma
7O%

o ;:
-O.OOl

193.031nm (calc: 193.041739nm
rements for SVB 1 T--2O3564--

.Offset. = 0.126S58nm
1

•j C)"T
JU V..".'

154
149
154
157

19
71

O

0

OOOO 1.51 .15-0 .18000-O. O4788 . PPM •#
0 00 0 152.61 1.4O36-0.02461 -PPM (
i") O O O 1 5 1 . 3 9 -2.393 3 - O . • O 7 7 3 7 P P M #
OOOO 153.44 1.2706-0.02663 PPM' (
0 0 0 0 15 2 . 0 4 0. 0 9 3 3 3 -0.04387 P P M .- *

Total number of measurements
Nb of" meas. with peak found
C a 1 culation a r o u n cJ 0

( B1K

= 128.56

.-0.001)••!) „ on! ^.-O..O01)-u.uol)
-O'.OOi)

.„__.._ 10:56:04 5/12/93
ample SVG 1 T-203564-
!L CONC/ Eiqma
•s $-0.0 5637 / 32X

Method: D:\US AS WITHOUT RATIO
i #MEAS.= 3 • ''"•'.-• -V'.r ••-i

.si. 193.O31nm (calcs 193,041739nm) Offset = • O.';T25508nm -.4steps'-;="...127..l'9:'

193.699

amnle SV
CONC/

151.54
153.46
-L •-:• v . ii /
155.43
155.74

. . . . . .. .
0 . OOOO ISO. 69 O .8466'7-0 . O3284
0000 1 53 „ 73-D .'26456-O VO491 t
OOOO 150.35 -1 .086/-0. 06116 PPM . * .'.. .( .:
0000 150.63 • .4.8036 O.O2512'. PPM U^f IBl

'
0 .
O.OOOO 153.81 1 . 9301-0 .£>i£97

Total number of measurements _Nb of meas. .with peak found :
.o..
3

:••.:•. D/ î /

DD-2O3564-
iama

Method: D:\USAS WITHOUT RATIO
.1 #MEAS.-=-::3".••••;•; •••''•.6'--'""J

193.031n m (c a1c: 193.O41739nm)

193.699 148.95' O.OOOO 15.1.83 -2 . 880O-0. O8743 'PPM ' *
• 57.86 O.Oo00 152.37 0.49067-O.03805 PPM (
3 50.3 6 O..OOOO 351.63 -1.2733-0.06389 PPM £
150.47 0„OOOO 154.61 -4.1333 -0.1058 PPM *

Total number of measurements : 4
Nb of meas. with peak found : 1 • ' '-
Calculation around'O

• = - ";-.i27:6'9->'"

('pi K • : '
BlR :
i
( B1K

B1K

•——--- lls 05; 02 5/12/93 ————
ample SV62 T-203564- :

CONC/ sinma
•=>'4'-—O.OS57O/

Method D: \USAS .^WITHOUT .RATIO.

-o.«6ir
-0.061)
-6.661-)-

193.031nm- ( c a l c ; . 193. 04;1739nm)
firemen ts for CTL-203564-

193.699

••----- 11:09:19
'S rn D i E' C T L. — 2 0 3 b 6 4

3. 56 . 49
155. 81
1 54 . 84

"=v / 1 r? /

O . OOOO
O „ OOOO.
O . OOOO'

o~r

151.26
152.91
1 5O . 68

Mci+'h,

•et = 0 ..125667nm ... #Steps. =r:.'"'-127 .-3-5.., .;;:...

5.2292 .0.03044 PPM 'v^: :•>?. ^•.'•^^ « ;;•" /•.-^•^-••^^2.8923-0.00379 PPM rr-;;.:;:^ .;;̂ ;;;\i.-. ., .^^v'^:^*
4 .1627 0. 0.1482 /PPM. . .»,.->',v ••••;;̂ S*&.-; -v^r!.."^.^^"^

Ds\USAS': WITHOUT'-RATIO'
1 #MEAS.=



•?S;T. 193.031nm (calc: 193J041739nm)
easurements for SVG2 D-203564-

193.69?

Offset 0.125S94nm #Steos " .127.. ir

:;il< :
Ilk •

-j&r o-f measurements : 5
;„ wxrh peak found : 3

•——- 11:13:23 5/12/93 ——— Method: D:\USAS WITHOUT RATIO
•ample SVG2 D-203564-- . 1 #MEAS.= 3
;.... CONC/ sigma - '
•s;y: 0.01155/ 320%

sf. 193.031nm (calc: 193.041739nm)
aasurements for SVG3 T-203564-
s 193.699

Offset = 0.125692nm #Steos = 127.38

number o
meas. with ak founa

Calculation around 0
——- 11:17:52 5/12/93 ——— Method: D:\USAS WITHOUT RATIO
ample SVG3 7-203564- . 1 #MEAS.='3
L CONC/ sigma
s*-0.06731/ 62%



•:s?f . 193,,03inn; (calc: : 193 „ 04.1.739nm) Off set = 0.124005n;rr ±J3ts
•r-;i a ;:;u rements for ELK-203563-- i

193,699 1- 54 „ O"!; O..OOOO '! F>4 , 1 1 — O , OROOO—O „ O4733 Ppf-t *
152.53 O„OOOO 155.85 -3„3267-6„09488 PPM *
151.97 0 .0 0 Q 0 1 5 2 ., 7 3 - 0 , 760 0 O - 0 „ O 5 7 2 9 PPM *

C a 1 c u1 a t i o n a r o u n d 0 •.

11:24:13 5/12/93 -—:— Methods D:\UBAB WITHOUT RATIO
',a;v!Dle BLK--203563- . : i ttMEAS. = 3

':.";.. CONC/ sigma
•s*—0.06650/ 38% ' "

;ef . 193.031nrn (ca lc : 193.041739nrn) Offset = O.124295nm fcSteps '= • 125.96
isasurements for -5/12 4B T-203564- 1 -

193"699 ?&:?? 8:8888 i?S:lt -??:!*§<'.i^S-mi I M:l -. =8:8^1
267.27 O.OOOO 196.51 7.0.759 ,: 1.057 PPM ( B1K ; -6.067)

••--—— 11:28:18 5/12/93 ——;— Method: D: \USAS .WITHOUT. RATIO ;,:
Sample 5/12 4B T-203564- •-• -
•:L CONC/ sigma '' .' " . ' ' •
<B ' 1 .060/ O.32X ':

•-.: ..a #MEAB.=^;:3:. î ''L̂ ' ':.V ...-.::: ,̂;'--vv.::-.-'- : .*
• :-:• -.:-:..:.,..;: v<i.̂ V̂y.>̂ ^̂ /̂̂ '̂.̂ îi:'>^̂  .""•'-'̂i'

.••-: - ,-O..O6/.J.

Method: D:\USAS WITHOUT RATIO/ - -; • .-;.s-——— 11:32:23 .5/12/93 —•
?ampie 5/12 43 D-203564-
::L. CONC/ sigma

sf. 193.031nni ^calc: 193.041739nm) Offset = . 0.1242O9nm SSteps =.;125.-87
leaBLirements f o r P T N T—203564— 1 . . • • . • - . :
:£ 193.699 412.43 0.0000. 196.65 . 215*7'?' 3.1S1 PPM ( BiK : ""'•'"P̂

417192 - O-?OOOQ 197102 22OI90 '31256 PPM ( BIK I '-6"O67-
•- — - 11:36:40 5/12/93- ——— Method: D : \USAS, tilTHOUT RATIO
:ample PTN T-203564- , • 1 ftMEAS.- 3
.;.... CDNC/ sigma ' -•"• • - .
• B 3.210/ 1.27. • • • - . ' .

= f . 193 . 03inr: (calc; 193 . O41739nm ) Cffsst —" 0'. 124O71nm sSteps = 125.73

199:S9 610000 193:78 6:1115 6:i699 PPM ( BIK \ ' .-61067)
11:40:46 5/12/93 ——-- Method: D:\USAS WITHOUT RATIO

.ample PTN D-203564- • 1
•.L '•' CONC/ sigma
'••z • 0.1191/ 107. " .



,-,: = 7 or ;-U.., ':'-

'

M
0..652

ii;;44:;5.i. 5/12/93
e RC T-203564-

CONC/ sigma
0. 57537 12%

Methods
' 1

12.1. 0.652
D:\USAS WITHOUT RATIO

I
I:< ,r

.ef. 193. 031nm. (calc: 193.Q41739nm> Offset - 0.123129nm
-easurements for CTL-2O3564- 1

193.699 1 .i •i. (III
—— — 11:48:56 5712/93 ————
amole CTL-203564- .
;.... CONC7 sigma .
s 1.032/ 2.3% '"

Method: D:\LJSAS WITHOUT RATIO

1 *rMEAS.= 3

- 124.73

sf. 193.031nm (calc: 193.O41739nm) Offset = 0.124387nm
easurements for RC D-203564- 1
s 193.699

—— 11:53:01 5712/93 -———— Method: D:\USAS WITHOUT RATIO
arnole RC D-2O3564- , -.. .1 #MEAS. - 3 " '• .

CONC7 sigma
'.07613/ 3.8X

- 126.05

sf. 193.031nm (calc: 193.041739nm) Offset = 0.124401nm
sasurements for RC OVER T-203564- . 1
.:% 193.699

----- 11:57:06 5/12/93 -
^rnple RC OVER T-203564-

CONC/ sigma
~, 0.2926/ 12%

Method: D:\U3AS WITHOUT RATIO
1 #MEAS.= 3 '

= 126.07

"V " V

-.?f. 193.031nm (calc: 193.041739nm) Offset = O.'123335im #SLeos =
=asurements for RC OVER D-203564- . 1
s 193.699

12'4.99

I =8:8̂
1K s -0.067

——- 12:01:11 5/12/93 ———— Method: D:\USAS...WITH']'uT RATIO
?.mole RC OVER D-203564- 1 #MEAS.= 3

CONC/ sigma
s_ 0.2843/ 4.5% -

=f. .193:iO31nm (calc:"\193.O41739nm) Offset = 0.1244OOnm #Steps =
aaisureqients for. BF, G6ANJ.T-2O3564- 1

———— 1?:O5:16" 5/12/9? ——:—^ Md+Hn.H; n-\nc^^ i.t-r-n.-Tiv -.<-.-nv-.

126.07



6. 3OO1/ '7 ,&'/,.

93,031n/ri (calc: 193 „ O4:1739nm)
'retnents for BF GRAN D-203564-
193.699 .188.48

189.63
187.12
186.45

0 „ i 24047nfa
1

1 „ 360O O ,,04027 PPM
'" , 172.B 0.06682 PPM

189 I 14 6 I5550 187 I 02 2°1220 6I05143 PPM ( Bit
----- 12:09:21 5/12/93 -—-—- Method; D:\USAS WITHOUT RATIO
/nple BF GRAN D-203564- . 1 #MEAS.-- 3

CONC/ sigma - •
• O.05284/ 25X '.

f. 193.031nm (calc:•193.O41739nm) Offset = 0»122770nm
-iBurements for CTL-203564-

193.699 229 ,,00
229.65
221.36

O.OOOO
0.OOOO
O.OOOO

124,42

•—— 12:13:26 5/12/93 -----
mple CTL-203564-

COMC/ siqma
0.9 726./ 7.3%

1
157.51 71.496 1.OO1 PPM
156.51 73.136 1.025 PPM
157.34 64.015 0.8915 PPM

Method: D:\U3AS WITHOUT RATIO

193 . 031nm ( calc : 193 . O4-1739nrn )
|remf?nts for AP EFF T-203564-

Offset. =

1 7-3. 69y

• — 12s 17: 30 5/12/93

i;. i >i->\ n .'
0.OOOO
O.OOOO

ole AP EFF T-203564-
CONC/ sigrna

0.1231.1 Snm
1

#Steps =' 124.77

111?
B1K140.37 12.133 0.1988 PPM

Method: D:\USAS WITHOUT RATIO
1 #MEAS.= 3

::u: olf •
-0.067

193.031nm (calcs 193.041739nrn)
irements for AP EFF D-203564-
193.699

Offset 0.123855nm Hi = 125.52 .

206 ,,36 0.0000 2O6 . 41-0 , 04594 O.O1967 PPM *^ ( B1K
209 . ! 2 '0 „ OOOO 206 . A1 2 . 5O37 0 . 057O2 PPM ( BIK :
214.52 O.OOOO 2O7.9O 6.6153 O.1172 PPM t B1K s

•: .-;. ., '-, •; ., ••:;; î , c t -\ •••> ,' o~:f

.s AP EFF D-203564-
CONC/ siqma

Method; D:\USAS WITHOUT RATIO

-0.067
-0. 067 }
-0, 067 ;

or
:alc: 19.;, „ 041/3Vn(Ti)
3V6 i T--203564-

193.699 214.15'
211.03
208.12

O.OOOO
0« OOOO
0.OOOO

-•-•- 12:25:40 5/12/93 ——•--
nple SVG 1 T--203564- ;

CONC/ sigma
0-30S9/ 7.9A

193.78
.190.12
1.90.31

p£ = 124.78

20.372 0.3188 PPM ( B1K
2O.90S 0.3266 PPM ( B1K
17.S1O 0.2812 PPM ( B1K

Method: D:\USAS WITHOUT RATIO
1 #MEAS.= 3

~0.06/)-O.067)
-0.067)



. • •' ... . "•-- H .• •" •-. '•' !.-. .- -• ' .' .': -

.s ail>i.6: 1972 0^2982 PPM •; BJ'k ••
.106 0.2856 PPM ( BiK %

••^au.rements for GV3 1 DD-203564-
193.699 208.08 0„0000

•—— 12:29:45 5/12/93 —---- Method: D:\USAS WITHOUT RATIO
SVG 1 DD-203564-- ., 1 #MEAS.= 3
CONC/ sigma

:s 0.2309/ 7.2% . •

--0 •, 067)

:sf.• 193.031nm (calc: 193.041739nm) Offset =• 0.122094nm #Steps
easurements for SVG2 t-203564- 1
s 193.699 206.28 0

123,73

——— 12:33:50 5/12/93
ample SVG2 T-203564-

COiMC/ sigma
s 0.2939/ 20%

Method: D:\USAS WITHOUT RATIO
1 #MEAS.= 3

af.'193.031nm (calc: 193.041739nm) Offset = 0-.122738nm #Steps == , 124.38
sasurements for CTL-203564- 1
s 193.699

154145 64i042 6'
——— 12:37:55 5/12/93 ——
ample CTL-203564-

CONC/ sigma - •
'0.9035/ 1.4%

Method: D:\USAS WITHOUT RATIO
1 #MEAS.= 3

•f. 193.031nm (calc: 193.041739nm) Offset = O.1233O4nm #Steps = 124.96
.•ssurements for SVG2 D-203564- 1

193.699
Si!

•---- 12:42;00 5/12/93
•mple SVG2 D-203564-

CONC/ sigma
0.3314/ 13%

Method: D:\USAS WITHOUT RATIO
1 #M2AS.= 3 •

f,. 193.031nm (calc: 193.041739nm) Offset = 0.123273nm #Steps =
asurements for SVG3 T-203564- 1

JL "•' •-' » w"x""? . ^:V Z "X1 *"" " = VVV

-— 12:46:05 5/12/93 ———— Method: D:\USAS.WITHOUT RATIO
7-le SV53 T-203564- . 1 #MEAS.= 3

CDNC/ sigma
I.3241/ 10% !

124.93

f. 193.031nm (calc: 193.041739nm)
asurements for SVG3 D-203564-

193.699

Offset = 0.122727nm #Steps = 124.37

8:



r>iJ3?*WX'THOUT RHT it O

.If ..-',:;

"b.2532/ 19'/.

1.93.031 rim (calc: '193 . O41739nm } Offset
for CTL-203564--

193 » 699 217.11
222.93'
221.17

0 . 0«")OO
O.OOOO
O.OOOO

:.22654nm tlSteos --
1.

•- — 12s 54214 5/12/93 ———— -
mple CTL--203564-

CONC/ sigma
0.9189/ 3.4"/ ' !

.t 53.65 63 „ 4!::,A D .. FiS/Uf F'Pn
155.37 67 ., 558 . 0'S9434 PPM154.54 66.630 0,9299 PPM

Method; D : \USAS- WITHOUT RATIO
1 #MEAS . = 3



"•^-tensities for Pecalibratiori:-t'-i Wave LOW
is* 193.699 STDLOW: 148.2138

Result

STDHI
T,I
H: 17

,-.••; .Standard;-;. Intensity, -Concentration

774.4848

'inal
.',.. •=:JJI]|ii[91^^ .'. §:

•••;.^•^.-•^W|pi^^%^^0^«;v-V:->.l^ '. ;--v ;*-' l^-
greBBion^Resv^ti^for^Methbd.^^iUSASA^ -:',.• • • > ? : • / : %

8:8

Br

;=>-;-: 128. 24"

tfSteps = v!27;76
"• " .'\"f *'*. -•- - "'"' " * " ' " • - ;. "-• _'\-,.

• •, "'[-"^".'. "v:*',J.' *i TL''''^ 1> .• ,''ffil''?••',*•!f'^,,' --1- •' 1-' "* • • • . • - - . ' . ' . ' ' • - , * - . . , ' - " • , ' \ - . * • " • • • ' - * . ' " • " ' ' ' . ,* ." . •- * ."'"

—£J'5*(2 t̂43[§ ;̂̂ ;;9;3";̂ :̂  WITHOUT RATIO ''

ef .';"1.9.3 ."pS.lnm :;Xcac:;;; 93VD4179nniy
i ' ' - ' • ' '

ff set v=' =0 . 126327nm JtSteps • = . 128 . 02 '

•Method : D:\USAS WITHOUT RATIO
1

--— 12:27:52 5/8/93
ample BLK-202617-
L CONC/ sigma
3 -0.00817/ '43% , / • • - .

5f . 193.031nm (calc: .193 .!041739nm) . ,.-Of f set ;.=.' . ;0;

easurements for.SVGl T-203562-

12 :-31̂ : 47-.5/:i8/93' ---^- "Method ̂ ^ ^ S A I
e SVG 1 .' 1-2Q3S ' '''

L CONC/ sigma;;

s 0. 7653/ V

1,Q? 0/!'l 7.?Pn^ > 0 1 7 PI 7 7 0 >-t *•: fi '- -



I i , y *' *' v8:M*s 193.699
664:3'o . O 'O 'b 'oo

--?--- 12 :35 :42 5/15/93 ——:--
sample SVG1 D-203562-

CONC/ eigraa
0.6425/ 2 . 5 % ^

8-8888
0 .0000

53 f).R26Q
664:30 b:§429

Method: D : \ U S A S WITHOUT RATIO
.= 3

.
:8:888)

tef. 193.031nm (calc: 193.041739nm) Offset = 0.126858nm
ieasurements for SVG2 T-203562- 1

193.699 • 5.3.6
. Q Q O O.-nnnf)
.0

-——— 12:39:37 5/18/93
Sample SVG2 T-203562-
']L CONC/ eigma
is 0.6218/ 0.11%

O Q . Q n O <f) n .npD0 O . O O O l
.621

•
210

Method: D:\USAS WITHOUT RATIO
1 #MEAS.= 3

128.56

- f i . nn?
- P - P Q J- 0 . 0 0 ?

i ;ef. 193.031nm (calc:- :-193.041739nm) Offset '= 0.126958nm
ieasurements for SVG2 .D-203562- 1
a 193.699 .1

0
1. 21Q 71 • J? 1.O f l1 . OU

——— 12:43:32 5/18/93
ample .SVG2 D-203562-
L CONC/ sigma

0.5976/ 1.4%

Method: D:\DSAS WITHOUT PATIO
1 #MEAS.= 3

128.66

18!

ef. 193.031nro (calc: 193 . 041739nm) Offset = 0.127216nm asteps = 128.92
easurements for CTL-203562-
s 193.699 §§§-QQ P-PPPR

——— 12:47:27 5/18/93 ———-
ample CTL-203562-
L CONC/ sigma ;
s 1.065/ 2.3%

.1 ,

Method: D:\USAS WITHOUT RATIO
1 #MEAS.= 3

sf. 193,031nm (calc: 193.Q41739nm) Offset = 0.127515nm *Steps = 129.23
e.asurements for SVG3 T-203562- 1

-—— 12:51:22 5/18/93 ----- Method: D:\USAS WITHOUT RATIO
-Ample SVG3 T-203562- ' 1 SMEAS. = 3
L CONC/ sigma
3 0.6587/ 1.1%:: . ; ; : ! .

*»**̂ "̂™ 'w'̂ n.̂  -™̂ r̂ î*̂

^%%&£§P

sm ® \m
\%w..



Sk ••••_•••' • CONC/ eigma
As 0.6826/ 1.6%

?ef. 193.031nm (calc: 193.041739nm) Offset =. 0.127l61nm tfSteps = 128.87
ements for 4B T-203562- 1
193.699 1482.4 Q.

-———,12:59:12 5/18/93
Sample 4B T-203562-
:L CONC/ sigma . ,
-.s. .. 1,704/ 2.'9% .•

Method: D:\USASWITHOUTRATIO
1 #MEAS . = 3

ef. 193..0.3inm (calc; 193. 041739nm) Offset.-. 0.127765nm tfSteps '= 129.48
easurements for 4B D-203562- . 1 -. , . _ .- . '-; ;

--— 13 : 03 : 07 ; 5/18/93 -----^; /Method: D: \USAS .WITHOUT RATIO":;- ''; "^<( :--: ''i; \.±.
arop'le: 4B •'D-203562-;: , '.,̂ :: ;:. ;";.". .̂ .v-vl '#MEAS;:=̂ 3 .../:::;,
L CONC/ sigma .,.? ̂ 'l̂ i ,̂ ,%v:l-v-' : '' •'- ' '• 'i';-
3. oP2874/; :î %\̂ :̂':W3̂ 'Wi::; ',••• • . •• ..--.-:

•af . ' 1:93,
easurements for ;GTL-203562-
^̂ -

i ) Aloif eet^ ;k'p^"^8'0M^vi;#Ste^^ |̂|̂ ^
/"- '' •' 'W:; • ••••£ -.-'.- %-V •' '.' !"' '" ' - • • • • • • • • • ' -"• ; " • •1?- -• ;"'• "

' '.' '.'.' ' .- ' '•-. •'. "'I.''*.1 •.••-";" '. • -., .,'' -X- -'.:'"•'-. V̂ V'---'.".'"'̂ ". .-•••..'-' '-••.!

- —— 13:07:02 5/18/93
CTL-203562- -,.
CONC/ sigma
1.052/ 2.7%

Methodi: .. D;\pSAS WITHOUT -RATIO

if. 193.031nm (calc: 193.-041739nm) Offset = 0.127333nm «Steps .= 129.04
easurements for RC T-^203562- 1

193.699 61.04 Q.QQQQ O.OQOn.lR.54 n.npon 0-QOPO81.90 0.0000 0.0000 - - - - '881.90 0.9105
H ( B1KM r RIKM .( BlK

-O.OQ8)-o.nogl
-0.008)

• —— 13:09:36 5/18/93
-inple RC T-203562-

CONC/ sigma
0.8833/ 3.2%

Method: D:\USAS WITHOUT RATIO
1 *iMEAS . = 3

f. 193.031nirj (calc: 193 . 041739n») Offset = O..128210nm SSteps = 129.93
asurements for RC D-203562- 1

—— 13.: 11: 33 5/18/93; -r----- .. :?Hethod: .D: \USAS WITHOUT RATIO
triple RC D-203562- "' ".':'• '"•;•, M. -.! 1 ; >MEAS.= 3 " :. ' ,;

CONC/ sigma / .
0.6996/ 0.93% " -; -"



for PONTOON T-203562-
193.699 SIQ. 43 Q-POpn P-PPPP 61Q-43 Q-SZ65 EEM C g l Knrm ,18 u . - O O O f f! ! Off n n r > . 3 8 f . n33i ft^L'l v Bi*i627:63 OIOOOO 0.0000 627! 83 0.5980PPK } Bltf
13:13:36 5/18/93

e PONTOON T-203562-
CONC/ sigma

0.6026/ 4.7%

Method: D:\USAS WITHOUT RATIO
1 #MEAS . - 3

-0.10-.)
0.008)

Vef. 193.031nm (calc: 193 . 041739nm) Offset = 0.126219nra
•ieasurements for PTN D-203562- 1
« 193.699 6H M • R f loo( j ({ p()( jp Kj .M R :1M?I?|

572.25 0. '00.00. 0.0000 572.25 0.5597. PPM
.: ——— 13:15:52 5/18/93 ----- Method: D:\OSAS WITHOUT RATIO
Jample PTN D-203562- . 1 ^MEAS.. = 3
'L'L CONC/ signia
\s 0.5227/ 1.9%

= 127.91

-0.0

<ef. 193.031nm (calc: 193 . 041739nm) Offset = .0.. 126682nm «Steps = 128.38

Q-QnnP
leaeurements for CTL-203562-
\s 193.699 10^8.

—— - 13:18:02 5/18/93
ample CTL-203562-

CONC/ sigma
1.078/ 0.43%

I'

Method: D:\USAS WITHOUT RATIO
1 tfMEAS . = 3

ero oreef. 193.
o : I93.

has beeri fo1nm rcalc
Snm (calc

found at: 193 . Q41: 193. 699
p numnm)nm)

.set =
set =

248 0

ex. 193.031nm (calc: 193 . 041739nm) Off set '=
esults for STDLOW

.
.l266p7nm «Ster>s
.0l4854nm SSteps

0 . 123694nm

128.3015.06
125.35

193.699 S!i o 2 . o i 8:8888 8:8888
0.0000 0.0000 3 2 .

——— 7:34:52 5/19/93 — ——
*sulte for STDLOW #MEAS.=3- (R)
''.• STGNAL./sigma
s 131. 44/ 0.79%

ef. 193.031nm (calc: 193 . 041739nm) Offset =
-suits for STDHIGH

0.124636nm «Steps - 126.31

193'689 g;8888
——— 7:38:46 5/19/93 ————

Ate. for STDHIGH #MEAS.=3 (R.)
IGNAL/sigma

s 1601. 8/ 0.71%

tensities for Recalibrati
STDLOW: 131.4389

^
193d'699

n :
W: STDHI H: 1601.7514



THE DOE RUN COMPANY
SMELTING DIVISION

HERCULANEUM, MISSOURI

HEAVY METALS IN WASTE WATER .TREATMENT PLANT SAMPLES
r- IS* fytztr- -fc f» cl i. n

ANALYST = MARILYN PRG = USPB & USAS

bHMPLL

3/17

b/i/

3/17

b/i/
hUKEBAY

b/17 R/C

PONTOON
5/17

AS '
TOTAL

.77

...62

.66

1.70

.88

.60

AS
DISVLD

.64

.60 .

.68

.29

.70

.52

PB
TOTAL

PB
DISVLD pH



193.699

; -
Star/dad Intensity

~
' lili.ta U

in*! Regression Sesult6for Method : USAS

8

026 2Bdo86o8r
ef. 193.031nm (calc: 193.041739nm) Offset = 0.124126nm- #Steps
easurements for . 1 'AS-202617- .1
s 193.699 1Q4 «r>

——— 7:50:5
ample .1 AS-
L CONC/ sigma' ' .
s 0.08671/ 0.75%-

= 125.79

RATIO

ef. 193.031nm (calc:
:easurements for 1 . AS
s 193.699 882.26'

——— 8:03:45 5/19/93
ample 1 'AS-202617- '
L CONC/ sigma

1.007/ .1.2%

, Methodi WITHOUT-RATIO

ef. 193.031nm (calc: 193. 041739nm) .Offset = , 0.125791nm «Steps
easurements for BLK-202617- . 1

——— 8:11:45 5/.19/93
ample ,BLK-.2p2617-.-\_; :-,..;.
'L '''CON'C/"Bigma:'v-"v;-":'
s -0.00722/ 22% y.

Method:
1

D:\USASWITHOUTRATIO

' "'*" ". ' •' ''•''• "" •''..'' ;'; .''•.•.' .y¥-V;- v!̂v'<̂'J;̂'js*\'̂V"'l::- /.̂  .*.>•..'.' X~ .;>" ••'.'•: •.•'.-!." ' .".'

' ' ^ ^

ef. 193.-031nm (calc: 193. 041739nm) " ̂ :0ffset'r=. ^p.v125227nin ,«St,epB..^,,,^2^^9.^^<g|,
easurements for PQNTN :519!;;T-203562- . . 1 " ''• Ll" ''•'"""'"' ' •'"t';-;''"-X :''---*«^**!&w£-

feasurements :for PQNTN
xs 193.699 €

R : 1 9 : 3 5 5/19/93 ———.- ' •Method: D : \ U S A S W I T H O U T R A T I O



c\j U . / j. 6 '•:> / 'i. . I >;•/
•yl

;~f. 193.031nm fcalc: 193 . 041739nm)
'easurements for 4B 519 T-203562-

193.699

Offset = 0.125327nm «StepR
1

15.04. O.ppOp 0.0000 815.04 p. 9371 PPM ( B135-22 P.PQQP P.OPPP 835.22 P.a645 ££H ( SlQ6.y2 0.0000 0.0000 806.92 0.9261 PPM ( BI

127.01

0.0('.oO.U
- —— 8:23:30 5/19/93
-ample 4B 519 T-203562-
:L CONC/ sigma
-s 0.9426/ 2.1%

"Method: D:\USAS WITHOUT RATIO
1 #MEAS.= 3

{ §

ftf. 193.031nm (calc: 193 . 041739nm) Offset .= 0.125626nm #Steps = 127.31
easurements for 4B 519 D-203562- 1
s 193.699 SS^-8? P-RRPR P-PfiPP §§P>''^8

——— 8: 27: 25 5/19/93 ———— Method: D:\USAS WITHOUT RATIO
ample 4B 519 D-203562- . . 1 ttMEAS . = 3
L CONC/ sigma
3 0.3643/ 1.6% . - ' • • -

jf. 193.031nm (calc: 193.041739nm) Offset = 0.125327nm
;asureroents for CTL-203562- 1

193.699 881.56 Q.QQOQ Q.OQQQ 881-5.6 1.028 F.P.M ill!
8:31:20 5/19/93 ———— Method; D:\USAS WITHOUT RATIO

triple CTL-203562- ' 1 ttMEAS. = 3
CONC/ sigraa

1.032/ 1.7%

= 127.01

f . 193.031nm (calc: 193.041739nm) Offset = '• 0.126651nm tfSteps
?,surements for RC 519 T-203562- . 1

—— 8:35:15 5/19/93 -•———
rjple RC 519 T-203562-

CONC/ sigma
0.6238/ 4.8%

128.35

0.007)

Method: D: \USAS .WITHOUT RATIO
1 SHEAS ,= -3

:. 193.031nm (calc: 193.041739nm) Offset = 0.126228nm «Steps
-.suremente for RC 5/19 D-203562- 1

8:39:10 5/19/93 ———— Method: D:\USAS WITHOUT RATIO
H RC 5/19 D-.203562- 1 SMEAS.=-3

CONC/ sigma
0.6008/ 2.0% ' . . .

127.92

0 nn?)
'

. 193.031r!TT! (calc: 1 93 . f )41739nm ) Offset =- 0 . 1 2 R 4 n i r i T f .



~
- " - T^y.̂ :43^5f!^^ ;RAT 10
'-"--^l^:EF^^l^M^2-^''''~ 1 *MirfiC -'*

ws^^gv

1 # M E A S . = 3

: -193^03;lnm^(:dalcm93,041739nin) Offset = 0.127030nm USteps =
5 1 8 D-203562- . 1

Method: D:\USAS WITHOUT RATIO

128.73

63iv7 . :
'••'•5/19/93 ——— -

vaniple ''BFGRN 518 D-203562-
\L- CONC/ sigma
\s 4!770/ 4 .4%

1 #MEAS.= 3

;:ef;. 193.,031nm (calc:,,193i.';041739nm) Offset =. O..126778rim
ieasurements for CTL-203562- 1
\ e : - 193.699 871 ;6Q 0. QQQQ- Q. QQQQ 8Z1.6Q 1,014 E

—— --. 8 : 50 :.

= 128.48

D AUSAS . WITHOUT RATIO
. - '3 ' ' • ' ' '" '"" ' **'>•'• - ' : ' ' ''-

CONC/ ;

is



THE DOE RUN COMPANY
SMELTING DIVISION

HERCLJL..ANEUM•„ hi ISSOURI

HEAVY METALS IN WASTE WATER TREATMENT PLANT SAMPLES

1V-MMY-93 ANALYST = MARILYN PR6 - USPB ?< LISAS

SAMPLE

5/19
PONTOON

5/19
FOREBAY

5/19 RC

5/18 BF
bRAN.

AS
TOTAL

1.19

.94

.62

5.24

' AS
DISVLD

.72

. 36

.60

:4.77

PB
TOTAL

PB
DISVLD pH

f



-;imzmt:$ $$'*'• *', :-rM6t5/^(H9ia;:

•"• î£tt -^^i-:t^::«r»iiw

:^^^^^:Pi?^^y!^ £: k--'Cib4.:-'/w'.ttb
''"'"' '•'" ' ' ' ' . . . ...'.-'•. •.^^^^^§^Ai^^:^--^-'««^s/"WH9ls"
:-^-\. /.::; î.. ̂ :^€f^f-;;^»i9î -;^s"
• • • . • - . • • • • - - • - . : • ' ^ r ^ _«m« ow«'v

,M» ^»3» tfW* J°' 'V

l-tt/U« £OS£r'9

» » »1
. .cl s^a^l? o ; \as^o -.

|s;nv;Si ««»ttWV:J.,.---



eSWB.for.STI)HJ6H
LySI6NAL/sigpa ̂ '^"'^•f^'f'-^^- .;.„*. ;•-.;.• .

ritensities!':for Recalibration:-rf;"- " ' ' ;'.
El .Have . . ..LOB -. "• • . HI
s •' 193.699 '. ' STDLOH: 190.1560 STDHIBH: 2077.9422

eression'Results'':

i^i-;;;Stahdard ^ntensity 'Concentration. .Calc. Cone. Z Error •
' ' ' ' ' ' ' ' ' ' ' ' •. . . . . .

ôjl90;i6 .v; ;-. 0.0000 " ;':, '0.0000 ; . • 0;;; ;.io77.9 .;:(-.::,,i-2.-oopp •••;- 2.0000 o.
inal-Regression/Results for .Method : ;USAS .• . .• ..
1 .Opt.;"Have,:;?;-r: ••.'Interceotr:-".'"1. >v^Slone - • '-., -.. '. 2nd Order -';-.':•'•
5 v.̂ l93.699̂ /;:-OV201459. fe;-0. 00105944 •'-. :^\'": ..:-, 0.00000 ".'

••-.'191.BirO.OOOO'-.vl30;'06 r61;748 -0.1360 PPH

?f. 193.031na (calc:. 193.041739ia).;;JJffset.= 0;124ĵ nih ̂ *St*p5^^ > ,.;;̂ ;."';-̂
for BF S'RN T-202617--" ; ;C- ; V: . 'l ; • ' . . '•• •' '' ' '."'"' /":-;i '' .. ^-:.>.""• ."••^-\^'"'/ " .: - . - . ' . "



f.'iiiS £r ii.iN J'iCUtl?"

<v"

~,03ins ;cik: 193.041739ns) Offset = 0.124505ns
UE.its fcr EF ERN S-202617- '1

' 193.699 14261 0.0000 419.40 13S41 14.60 PFM ( BIK
•~" " " •" ( BIK14207 0.0000 415.47 • 13792

1417S 0.0000 420.20 13753
14.54 PPK
14.51 PP« i BiK

— 7:01:05 5/21/93 ——

••sole 'HP GRN D-202617-
CONC/ sigaa

14.557 0.312

flethod: D:\USAS WITHOUT RATIO
1.SHEAS.= 3

-0.1331
-0.133)
-0.133}

:, 193.031na f c a i c : 193.041739ns)
Uuresssnts for 48 T-202617-

Offset = 0.125192ns ISteps
1

193.699 1874.4 0.0000 341.65 1532.9 1.556 PP«
1812.0 0.0000 343.75 1468.3 1.437 PPH
1844.9 0.0000 343.91 1501.0 T.522 PPH

S1K
B1K
BiK

— 7:05:13 5/21/93
:;o:e 4B 7-202617-

CONC/ Eicsa

Method: D:\USASiWITHOUT RATIO
1 «SEftS.= 3

-0.133)
-0.133)
-0.133

031ns (calc: 193.041739ns) Offset = 0.125458ns fSteps = 127.14
fents for 4B D-202617- 1

404.55 0.0000 316.11 90.439 0.02756 F?K
406.90 0.0000 313.52 93.382 0.0306S FPN
412.11 0.0000 316.22. 95.657 0.03333 PP.1

S1K
B1K
BJK

7:09:1£ 5/21/93 ——
4S i;-202417-

fiethoc: D:\USA3 fflTHOUT RATIO
1 iHEAS.= 3

-0.133!
-0.133)
-0.133!

193.031r.ffl teak: 193.041739nui) Offset = 0.125731na SSteps = 127.42
j^EiiiEnt; fcr CRTL-202617- i

-As CrJL-202617- 1 SMEAS.= 3

:73.6?9 1146.3 0,0000 137.74 1003.5 1.000 PPH i BiK
1093,9 0.0000 136.29 957,60 0.9463 PPM j BiK
1143.4 0.0000 140.42 1003.0 0.9944 PPfi ( SiK

-.-•-.•-- * :~i '-.- M - - - - - . r i t i : ;c: '"c- laTT-_T;|;T o/1"7-"
.- i j. -.-I* ii. vv fci.' -• •- !1C -.;.:'_:!J t i' * \'_'i-'-J fU I i :(.''_•! Jt.- I 1 '_

-0.133}

ln- i:ak: 193.041739ns! Oiiset = 0.124842ns
fits for RCO T-202617- \ 1 ;

SSUp= = 126.52

701.77 0.0000 300.03 401.74 0.3574 FPr! i EiK
y i a . ^ S 0.0000 300.55 418.40 0.3750 PPM / BiK
715.52 0.0000 301.51 417,02 0.3735 PPM ( B1K

7:17:27 5/21/93
s:o T-202617-

Kethod: D:\U3AS W;ITKOOT RATIO
1 SHEAS.= 3

-0.133)
-0.133
-0.1331



.̂ feî Ĵ Ŝ *̂  -"•"• "•'••-'•:••'" "' '--•

• =f. l?:..031ne (ca'lc: 193.04i739ri»i) Offset = 0.124830niD iSteps = 126.50
"= aiuresents for .RCO B-202617- 1

=. 193.699 675.35 0.0000 295.20 330.15 0.3345 PPM ! BiK : -0.133!
ias.43 y.uOuO 294.it 39^.27 0;3473 FPri ( BIK : .-0.133;
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.... 10:01:46 5/24/93

ple RCO 6.9 T-202617;

CONC/ sigma • '; - •

0.2359/ 1.2V. '

Method: 'D:\USAB WITHOUT RATIO

1 #MEAS.='-3

=f . 193.031nm (calc: ,193.041739nm) - Offset = 0.124733nm #Step=. = 126.41

sasLirements for RCD 6.9 -D-202617- i

-0.OO4)
-0. 004 ) . .-.,.
-O.O04):- ' - ;:-,;^



193.03lnm ( cal c:;; . 193 „ O4'i739nm 5 Offset - 0,,124353nm wSteps = 126.0:

allurements for CTL--2026.17--- 1 •

•<-'•• 193.699 276,, 44 0.. OOOO 204.95 71.489 O.O6501 PPM
.275.65 O.OOOO; 205.19 70.46S 0.06373 PPM- •-"•'"•'' • ' ••/
281,28 O.OOOO 205.76 75.515 0.07O08 PPM

•—"-•-• 10;O9s55 5/24/93 -—— -— Nethcd; Ds\USAS WITHOUT RATIO

ample CTL--2O26.17- . 1 -tFMEAB. ~- 3 • .•• - .

COMC/ sigma. .. ' - ••.•;.

s 0.06627/ 5.1% : ' . • :••",

- - i.. ' ' t . '• • ..." • ;, - ' ••..} -

rf. 193.031nm (calc: 193.O41739nm) Offset = 0.125748nm #Steps =" 127.43

:vasurernents for RCO-8.9 T-202617- 1

193.699 442.72 O.OOOO. 274.95 167.77 0.1902 PPM......
••y 444.03 0.0000 274.15 169.88 0.1928 >PPM " ( '"B1K"- :'. • "v̂ O'v'i

447.OS O.OOOO. 279.34 167.74 0.1901 PPM ( B1K ̂; .̂ Ô̂ D̂ ]i|fĉ X̂ r.;̂

•-10:13 s 59 5/24/93 ————r Method: D:\USAS WITHOUT RATIO •'^r':~'''"'^?^i^:]?.' .^

RCO £.,9 T-2O2617- • 1 #MEAS.= "~ - ' ' ' ' . • • ' ' • ' •

193.031nm (calc: 193.041739nm) Offset = O...125O49nm ^Steps = -:i26.73

f o r R C O S U 9 D-202617- ' 1 • - ' ' " '

193.699 -445.26 . 0.0000 277,. 89 167.37" 0.1897 PPM ( B1K ; -O.OO4)
455.80 O.OOOO.; 280.O2 175.78 0.2O03 PPM ( B1K : -0.004)

' ' ' •' 456.19 -O.OOOO 277.43 178.76 0.204O PPM ( B1K : -O.004)

•"'10:18:04 5/24/93. ——'•— Methods D:\USA3 WITHOUT RATIO . ' . '

' B.9 D-202617- 1 #MEAS. = 3

sigma

3.87.



1032.O 0,. 0000 133 ,,£37' 396..'
1 ;")•:'} 4 .."7 O . OOi">f j 1 3 '! H's P."?'.'-1 ;

. CCNC/ siqrna

i„093/

D ; \USAS W1THOUT RATI 0

A
-' *:;^ t'i .̂;:,i-:-f-2:H-:fi:



Mnalvtical Method: USAS Without Ratio

^ • :
194.1455 nm

I S A J '0 E I N - Y V 0 N

• I C P - S Y r T E M

(c) Version 3.374 (10 nov 39)

Auto Search

Auto Attenuate

Profile

-"'.• Graph Profiles

Set Parameters

F8 • Fio ... ..; •; ..,-.. _ , ^. . ; ...,;•
Help Accept \\^v «'.%:"••.•."•''•f\--^'-.\7'.''?y f •"''•'/ '.;•'.

:4^t^:

^##»^ :̂̂ %4%
''•''^•^r^^'/^7'#H'#'i4:'V

^$'̂
•''̂ N'!f$;#^v^ V / ••^:'^.^^^-'.-x^&;%^
!̂.̂  •^^•'•i'^-.^.^' •' '•• ' .̂ ;.'-.,'̂ .̂  •. •/ •• •. ." V-' ^ ..r: (v .• • ' • •• '*•:- '.?y^-.v. •• . • v • ' • • • • • . • - •• • • • ' • •



f

149.34 O.OOOO 146.19 3., 1534
. 147.67 0..0000 147.79-0.11912 #
T c t. a 1 n u m b s r c> f m e a s u. r e m e? n t s : 4
Nb of meas. wi.th oeak found : 3

..___._ 6:06:46 5/27/93 —-—

iesults. for STDLOW #MEAS.=3- (R)

L B l G N A L / s i q m a

s* li 4-2337 120%' •- ; • ': '•• -.

ef. 193.031nm (calc: 193 .. O41739.nm ) ..Offset =.' . O. 125538nm #Steps-

ssults for STDHIGH ,• V" • • <;. , •• -..^y>-\-. .' ••• .-•''-•• .--•'•• s'

=. 127.22

19.3:699 435.57' O.OOOO--
.440.03 0. OOOO,. "152.8.3;

. . ... .-,' '̂/V "436;.; 78';'̂  0.

5 for STDHIGH #MEA£

SIGNAL/.sigma"''-' :"-- '•""".

284.167 O.1

itensities for Recalibration:
II Wave LOW
~. 193.699 STDLOW: 1.4233

-HI .

•STDHIGH: 284.1649

••:•:• ores s i o n R e s u 11 s :
' Wave Intercept
r.; 19 3 .699 - 0 . 0 2 517 0 4

Slope
O.O176840

2nd Order
O.OOOOO

Standard Intensity Concentration Calc'.; Cone'. . ./î .Er'rD'̂ '' u '.'

193.699
STDLOW
STDHIGH

1.4233
2S4.16

O.OOOO
5.OOOO

o.oooo
5. OOOO

Renression Results for Method : USAS

Opt. Wave .
193.699

Intercept
-0.0251704

Slope
0.0176840

?f. 193.031nm (calc: 193.041739nm) .Offset = 0.125262nfh'v'MS'teps A'=;- 126.i94-



-f „ 193.031nrn i'calc: 193.041739nm) Offset = 0.126j.71nm #Step

-asurements for 5/26 RCO-203562'--TGTAL 1

193.699 197.. 62 0. OOOO, 176.03 21.536 0,3566 PPM
198.93 0.. 0000 173-28 25.652 -0.4285 PPM
196.89 p.. 0000. 176.08 20.815 0 .'3429 PPM

———. 6:33s31 5/27/93 ———— Method: D:\USAS WITHOUT RATIO

mple 5/26 RCO-203562-TOTAL 1 SHE"AS. = 3

COWC/' Eigma

•-:. 0.3760/ 12'/.

>r. 193.O31n;v; (calcs 193 . O4i~39nm ) Offset = -0.1257S4n.Ti

asurements for 5/25 RCD-2O3562-DISVD • 1

, 193,699 198 ,,70 0 . OOOO 177 ,,73 20,964 0.3456 PPM
2OO.60 0,0000 177 . 63 22 = 970 0.3810. PPM
200.83 O.OOOO 178:,.. 69

6:37:35 5/27/93. :-- r-~-.-; -Hf t

3 . 031nm . .( sa -e

WITHOUT RATIO

193.699 156.91 O.OOOO 156 ,,45 0.46667-0.01692 PPM
159.20 O.OOOO 154.11 5.0933 0..06490 PPM
162.72 0.0000 155.81 6.9181 0.. 09717 PPM
162.4O O.OOOO 157.72 4.6756 0.05751 PPM
161.07. . O.OOOO 155.52 5.5487 0,, 07295 PPM

Total number, of me>asur.e.Tien:ts : 5 •
. . Nb ,ai meas. . wi'ttL:jD.̂ *k;; found : 3

•,, .,^&±M



*•- 6 : 4k : 03 . b/2//9

'NBS 1&23-2O26.17

COMC/ sigma

.O75SS/ 26%

I'ie 'chad u: \uoHC3 w i i I-TJLJ i KI-I i j. u

1 #MEAS:= 3

•:?f . 193.031nm (calc; 193 „ 041739nm) Offset == O.124362nm ttSteps - 126.03

193.03.inm (calc::
193 „ 699nm . ( c: a 1 c 5

193.031nm (calc:
213,,856nm (calcs

= f „ 193 . OSlnin ( ca 1 c :
•::.' ;: 214,. 4 3 8mm (calcs

af ...• 193.O31nm (calcs
•:> -.:V"220.. 353nm (calc:

•sf'.?'i93 i O3'inm̂ :"(.ca-l.c.:
j. ; .,327;. 396nm • ( calc.:-

193.041739nm)
193. 699OOlnrn )

193.O41739nm)
214.063273nm)

193.041739nm}
214 „ c)380C>Orim )

193.041739nm)
22O„546682nm)

193.041739nm)
327,. 5676S2nm)

Offset
Of fset

Offset
Offset

Offset
Offset

Offset
Offset

Offset
Offset

0., 126003niTi
0„01264Inm

0.126082nm
-0.185129nm

0.123766nm
-0»179457nm

0.123401nm
0.157938nm #StepB'.-':i=?\j.

127.69
12.81

127.77
-188:86,

0.i23O7Snm tt Steps :•=••
O.O9O742nm

•161.48..
'•̂'"i'jrj'f "-"'̂  '=>'•

%24?73.,
-9.7.38:'

.•?f> 93i03inm'.J(calc.s.ii93.P4.i739nm).



21632C O ,(/;.;;;.;., V: ., ,.,-oGG .•/;.-: 3,JG
214,436 223.2? C . G G O G G - 0 : ; O O 22329

2332':? C:, 0000. 0,0000 23527'
22796 G, : , :OOG 0 - 0 0 0 0 227 vA

2;;-:. 333 :;.::. >A: .331.. 02 G,OGOG ^0227
.:':•:•{:•• 326 , SO • O .. 0000 2732 , 3
10233 .332,93 O.OOOO 9900.0 ' .

'327-396 170180 G..GOOG O..OOOO 170130 '
.177160 'O..GOGO G, GOOO 177160
177/102 0,0000 O„OOOO 177710

—— 9s3Bj29 5/27/93 ————-

^•sults for STDHIGH #MEAS. =3 (R)x

... SIGNAL/sigma- EL SIGNAL/sigma EL. SIGNAL/sigma .' EL SIGNAL/sigma

i 209550/ 2.^7. Cd ' .22B84/ 2.67. Pta 9953 ,,2/ 2. 5V. Cu 175020/ 2.4%

•• t e r! B i t i e E t o r R e c a 1 i b r a t i p n s
[1 Wave . LOW
i 213.656 STDLOWs 24O.5564
; 214.438 STDLOWs 139.9289
; 220.353 STDLOW; 1.1333

327.396 STDLOWs 1312.5062

HI
STDHIGH: 209545.O937
STDHIGH: 22884.2071
'S'TDH i BH :. 9953.1949
STDHIGH: 175020.2971

•qresBion Results : . -
Wave Intercept

jĵ  ._..•_. 56 -0.00574656
••4.438 -0.0153607
: 220.353 . -0.00113879
. 327.396 • ' -0.0377791

Slope
0.0000238886
0.000109918
0.00100482

0.0000287840

2nd Order
0.00000

. 0.00000
0.00000
O.00000

Standard Intensity Concentration Calc. Cone. % Error

213.856

214.438

220.353

327.396

STDLOW
STDHIGH

STDLOW .
STDH-IGH

STDLOW
STDHIGH

STDL.CW
STDHIGH

240". 56
209550

139 ..93
228S4

1.1333
9953.2

1312.5
175020

0 . 0000
5 . 0000 '

0 . 0000
2 . 5000

0 . 0000
10.000

0 „ 0000 '
5 . 0000

0 . 0000
5 . 0000

0 . 0000
2. 5000

0 . 0000
10.000

. 0 . 0000
5 . 0000

0 . 0
0 . 0

0 . 0
0 . 0

0 „ 0
0 . 0

0.0
0 . 0

nal Regression Results for Method : WATER

Ost. Wave
213.856
214.438
220.353
327.396

Intercept
-0.00574656
-0.0153807
-0.00113879
-O.0377791

0.00002388S6
0.000109918
0.00100482

0.0000287840

2nd Drder
0.00000
0.00000
0.00000
0.00000

' " ..
•f. 193.031nm^(calc: _193.041739nm) Offset = 0.125158nm #Steos =

;asurements>'for-^6361^202617- > 1 .,

126.84

-.213.856 ,,3173.. 6 r O.OOOO O. OOOO 3173.6 O.O7OO7 PPM



3151.1 .O.OOOO O.OOOO .3151.1 O.O6953 PPM
214 . 4 38 280.72 O . O O O Q C>. O O O O 2 8 O . 7 2 O . 01 5 4 S P P lvi

281.22 -O.OOOO O.OOOO 281 . 22 .O . O1S53 PPM
277 ..91 0 . OOOO . •'. O ,. OOOO 277 „ 91 O „ O.1 517 PPM

220. 3 5 3 3 3 9.02 3 0 i . 8 2 O . O O O G -5 "7 . 2 O O 0 ..0362 4 P P i'-'i
30.1.. 16 O ., OOOO 34 .. 523 O. 03355 PPM
302.. 55 O ., OOOO 39., 946 0., 03900 "PPM

... ... .... ... i o : 3 3 s30 5 / 2 7 / 9 3 -- -- - - - M e t hod; D:\WATER W I T l-l 0 U T R A T 1 0

.•!-?: Die NB561-202617- 1 #MEAS.~ 3

CONC/ siqma EL CONC/ siqma EL CONC/ sigma EL

-t O,. O6969/ ,0.46% Cci O. 01 5397 1 „ 3% Pb O. 03626 / 7 . 57. Cu O . O

CONC/

2O8S/'

sigma

:'l . 9X

:~>f .. 193.031nm (calc : 193 . 041739nm ) Offset

•sasuriements, f or?5/.2S^RCQ--202617-TDTAL 1

0.124765nm #SteDS=' 126.44

3548 .10. O7901 'PPM
3463.6 0.07699 PPM

Mb :of,;;meas.;;,-:• with peak found"' : 3 •
'



••-;•.:. 4 .,- 7 b 3 / ;..'.,/..::. '..; , O-.-.-C-.; ••-;• "i- .. O .-.9 U ^ O43v9 ';•"•• :r','•
3T7,,3v6 1701. ,o 0.0'X'C O „ OGGO j 70i „ o 0,. 01120 PP.-

1696.? 0., 0000 0..0000 1696.2 0,01104 Pr̂
i ' 1.VO.••:..! O.OOOG 0.. OOGO 17O3,i O, Oil 24 ?F;-:

•-..--•••-• ...us 46:! Si 5/27/93 ....•--••-"••••• Method; D:\wATER WITHOUT RATIO

5/26 RCO-2026i7:-DI3lv'D 1 #MEAS.= 3

CCNC/ sigma EL '• CONC/ siqma EL CONC/ slams EL CONC/

0,,00693/ 2. OX CHS 0.00907// 2 „ 6X Pb 'O.O4682./ 127. Cu O.O1116/ O.93X

af,, 193.031nm (calcs 193 . 041739nm ) Offset = 0,12457Onm

sasi.; reman ts for MBS-202617-' 1 '

.= 126.24

213.856

214.438

220.353

327.396

2963
3045
3075
267.
270 „
267.
342.
342.
349.
2044
2043

.2

.1

.9
44
46
43
45
08
84
.0
.4

2028.1

0 . 0000
o:oooo
p. 0000
o.oooo
0 . 0000
o.oooo
300.80
298.95
298 . 00
0.0000
.0.0000
0 . 0000

0
0
0
0
0
0
0
0
0
0
0
0

. 0000

.0000

. 0000

. oooo

. 0000

.0000

. 0000

. 0000

. 0000

. 0000

.0000

. 0000

2963.2
3045.1
3075.9
267.44
270.46
267̂ 43
41.650
43.123
51.842
2044.0
2043.4
2028.1

0
0
0
0
0
0
0
0
.0
0
0
0

.06504

.06700

.06773

.01402

.01435
J01401
.04071 .
.04219
.05095
.02106
.02104
.02060

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

____ iO:52;.-40 5/27/93 Method: D: \WATER "WITHOUT RATIO

KB3-202617- - 1 #MEAS . = 3 "' ' •

CONC/ sigma-EL . CONC/ sigma EL CONC/ "sigma EL . CONC/ sigma

0.06659/ 2, IX Cci 0.01413/ 1.4% Pb O.O4462/ 127. Cu O.O2O90/ 1.2%

?f. 193.031nm ( c a l c s 193 . 041739nm ) Offset _= 0.124514nm

•aasurements for '5/26 001-202617-TOTAL 1 '

= 126.13

213

214

220

,327

- 11

.856

.438

.353

.396

: O2 : 4

5S4.00
584.75
521.27
226.28
229.93
227.43
411.57
419.45
•417.08 '
1625.8
1605.4
1611.1

1̂  5/77/

0.0000
0 . 0000
0 . 0000
0 . 0000
0 . 0000 '
0 . 0000
36S.12:
372.47
370^52
0 . 0000 .
0 . 0000
O.OOOO

0% „.. —————

0
0
0
0
0
0

• 0
0
0
0
0
0

. 0000

. 0000

. 0000

. 0000

. 0000

. 0000

. 0000

.0000

. 0000

. 0000

.0000

. 0000

Mo-t-hn

584 . 00
584.75
581.27
226.28
229.93
227.43
.43.453
46.973
46.564.
1625.8
1605.4
1611.1

H . n » \ ii

0".
0.
0.
0.
0.
0.
0.
0.
0.
d.
0.
o.
,I/\T

00820
00822
00814
00949
00989
009.62
04252
04606
04565
00902
00843
00860

"cr» 1,1 -n

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
.PPM
PPM
PPM

"un: :n

5/26 OO1--2O2617-TOTAL'. 1 ttMEAS., = 3



O o 1 ? / O ,. 5 4"/. C c! O . O O 9 & 7 / 2 . 17. P b O . O 4 4 7 4 /

ej. c TfStKDB ~:

*-. -I -T r j is* X •_•> . a v

214

5407
55O5
56 1 1
263 .
25°? .
259.
633.
639.
637 .
1869
1854
1857

",>
.O

43
56
39 .
39
39
06
. 0
.̂ 1
„ 9

0 „ OOOO
i") . OOOO
0 „ OOOO
0 . OOOO
0 « OOOO
O ., OOOO
362 . O3
364 . 48
360 . O6
0 . OOOO
0 . OOOO
0 „ OOOO

o
o
o
0
o
o
0
o
o
o
o
o

, OOOO
„ OOOO
. OOOO
. oOoo
. OOOO
. OOOO
. OOOO
., OOOO
„ OOOO
„ OOOO
„ 'OOOO
„ OOOP

5407
55O5
5611
263.
259,
259.
271.
27*4 .
277 .
1869
1854
1857

„

„

4
ur.

"T

..'ji

9

2
0
'"'

3
C"1

9
5
1

OO
„

„

•

0
~r,

9

0
0
0
0.
0 .
0.
. 0
0
o
0.
0.
p.

. 1
„ i
. 1
01
U .'.L
01

1~1

'"?
r-)

234
258
283
•ir EJ -?

~\ '' "i
3 1 3
715
751
772

01602
01
01
560
57O

PPM
L"1 {T.> 'v1

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

Method: D.: \WATER-WITHOUT RATIO

-/asurefrientsvt
..•.: '̂̂ ':?Vr-^^;iS^v^{^^v;'%^^^!'.'!, ' . - ; ' : ' • • .•.'?•;.

• '; '2i'3 .8 56'^.f:2972;t'3' "V 6 . OO 00' 0.60.06 '.'"•

3022.2.
259.68

O.'OOOO P.OOOO '•3O21'i8'''OVP6644 • PPM
0 . OOOO 0 . OOOO .'-5:022 .2 0. 066~45 PPM

'259. 6S 0., 01316 PPiy:
265.64 O.OOOO .0.0000 265.64 0. 01382 .PPM ........... , :..v.-. .,••^•^^•^•^1^^^.
26-6.75 0.0000 0.0000 2̂ 75̂ t>'..bi3V4:'PPM;̂ ;£̂ ^

220.353. 335.69 • 294.65' O.OOOO. 41.039 '0.040.10 PPM'' ''"''''', ^[ '':''^^':%j^^^'^^:
.-•;;- '• . ,;334.96- ::295.31 ^O.OOOO'

: li 327 '. 396 '•'2P21'.".'i '6 . O06o;! '0 ..OOOO '" 2'P2"i'l:"i"*;6Tp2b4'p'":
', 2032 .'0 0 .0000 '. 0 . OOOO ' 2032 .0 P . 02071 PPM

•• '• v"'i'-j/-,-r •

•si , l:93;P31nm;
s :• 193.699nm



;-:-„•:.?'••• .":. z7 . "9" 7,3000 1.17.27 40,521

162.10 0..0000 118.11 43,996

-11:37:09 5/27/93 ———-

.s for STDLDW #MEAS.=3' (R)

40.733/ 7 ,,6%

::f,, 193u031nm (calcs 193 „ O41739nm) Offset -

-suits for STDHIGH

s 193.699 3944.8- 0. OOOO 2O1..39 3743.4
4123 .1 0 . 0000 - 201 . 00 3922 .-1
4079,3 0.0000 202.11 3877.2

——11:41:13 5/27/93 ————:-

,-=iuIts for STDHIGH #MEAS.=3 (R)

.. SIGNAL/sigma :

3647.6/ 2.4X

0.124325nm - 125.

iities for Recaiibration:
wave -LOW

193.699 . STDLSOW; 40^7877
HI

STDHIGH: 3347.5740

."'i- ' i ^ ' ' . ' ' ' • ' • -
••ci;-ess ion Results : -,,' "'.'.••./' : i'- ,

Wavs IntercSc/fcr; . ;': • S.loo'e -1 2nd Order
, .1.93.699 -0.0535724 ; - ' . 0.00131344 ; . . ' ,0.6o6oO.

" "• -v; •-': •-.»• . . . i ; - . - . .
Standard ;' I?:iî i;-sji;tv Concentration Calc. Cone. % Error

t. ' - -•- *-.- • _ 4 ••; ' ' •''-? • - -V -• « - - . . . -. - _

i.OOOO
•'. OOOO

•0.0
0.0.

2nd Order
" "o.ooooo -

;i93,031nrr, (rale; 193 „ 041739hm) Offset = '0.124409nm #Steps -- 126.OS

for NEB 1623-202617- 1
' - !

193.69V 264 . 06 0. OOOO 193.32 .70. 744 0/03935 PPM
r-.-r,9.1.1 0,0000 191.07 70,032 0,04893 P^M'
•?65,61 aiJ£taaiî Si,"21 71.4'OS 0 .;.'.*•l^M-^Ptf

I-:̂ ibr



• ample NBS ,-1623-2O26i:

Lri CONC/ si am a

i #ME:AS . = 3

sf, .1.93.03J.nm ( c a l c s .1.93 „ 041739nre ) Offset 0.124295nm £Steps = 125.96

or 5/25 RCO~203562-~TTL 1

660.03
O.OOOO 274 ,,02 369.70 0.4320 PPM
0.0000 281.69 378.34 '0.4434 PPM
O.OOOO 279.53 399.75 O.4715 PPM

- 11 s 53:20 5/27/93 -.——r- Method; D:\USAS WITHOUT RATIO

le 5/25 RCO-203562-TTL : 1 WIEAS.- 3 .' ' '

CONC/ sigma • ' . . • • • . . . •

-0.4489/, 4.5% - • ' - .

.I't'XV.™- ••o'!'-,v>H»wv^i'as..vv>1i',iwi»w^^ii\rv--'W"r,~'^"•<.>!-.i»v•.>?••• ->.>^|S^--v-^-..-.-.^."'sr:r''••.-*•;•' . •-•/••'• ~-?s:;••''(• 'ii'L*

':""-" :liii|iiiiliW^



..;•!• xls NB3--2O\2617-"

CO'NC./ sXgma

•• ~-0.049£ :i7/ 311%

193.O31nm i c a l c ; 193., 041739nm) Offse t - 0'. 119&5On/n

irementi;; - fo r MBS 1623-202617- ' 1

.193,699 263.52' 0.0000 197.7O 65.825 O.O328S PPM
' 1.96.60 73.925 O.O4352 PPM
196.87 73.110 0.O4245 PPM



.^^fe^^iyM-isfe'K-V'.yC.
,^^$^P^;^S'"--:A.;?-'--. -. . . .,-;,,-,,,„„.-,.- v / o v , . - . . . . . : , - . . . , . . •---. -*Q - ,_ • • • - . . .= v . ; '.•""•"••'??o^J^vi-:-'^^>^«'V, *«•̂ fe§^^?&F*^>w•-.:-.. --'•• - - . . • - . . -rfrrr"-'-•6°'^FV/r'-0o«o•?'•'" 6r:P> '•:••/-:•;••-ff-s^s :i

-y^^«'--;^?6^^^v''''-r."'^'^-.SVx--"*>" :•• -" ' . • . • • - ! ' , . - • • - " « -j •* • •' --'-afrr ' • ' - : 7 ; '»• .."'"?;• ..V'̂ ^rf"!%s«';^:;^:--r/^^^^ -• . ;. - f c69.;3^fe;:v;?iii*iiife-. -ai--.,6r .a ̂ a 5̂,,:
S^plPls^v. -. • '- • v..;:^,^;-^. ^.j...., .^•^^::r^:';-:t •.^:-?-'1>5;,^.--.^, :;-j; ' . . • - . - • . • ? ^ f i ? - > • , • • . ,;Hr^y,.'V'-^waiWSv'S: S:S^-:=MS"::;'̂ « '̂-/--;|S?f,-.^;,^rS^^-r
§iSli»Sat»»;̂ v- •--... /••^^m^-'V'-^^^ '^" "-^v*-;-.--: .4J:̂ iSiife*sK«»s*ff :;sE*sj |̂fc-%«,. ..-it.:i- •-• •va-T:'-:-.:-.;:1--'?!'' .,.&•. ••^^••As^m;:' ^^f'^^fit^^:::':^',:^^::^,,^^ "•*•< .-^•.^-•',.''. . - •.:';"-'/..^./•s'svSSfli^sff

r - • • • < ' ! .'• \ .if - . -> II. X •*».'* * > • • • ' A I""* » *"' /"t**s. ' -' . ' -• • ' -; -r ' • -'C5 j' • ''("•' -*".*''. VJ',-S-*.. . . . . . :^: •>>^» -̂-'-fe;.;i.̂ ^^«.*?^^\^^-;\:r?^^l^i:^^^
'Ofr9rerr

v ' ^-^^6 •"/ . ' -• >*.-• . •'- •-"• -^^^v^^liiii
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r3 „ 699 125 ,,99 0 . OOOO 118.85 7,,1.4i2
120 ..43 0.0000' 119.97' 0.466-::. 7 *
122.39 O.OOOO 121,29 1,O969 "
127.07 0.0000 122 ,,99 4,05S3 ;

Total number of measurements : 4 .- . -
1Mb of meas.. . wi-th peak found s 3 _ ..

——11:29:47 • 6/ 8/93 -———,'

•••suits for STDLOW ttNEAS. =3 (R) . -'

S I G I M A L / s i q m a ' . ' ,

::-* 4.11047 "'74'% •' :- . . • . . .

•<-?. i93.03inm ( c a l c ; 193.041739nm) Offse t = 0.120562nm SSteps = 1

.ssults for STDHIGH • " . . "•][';'"''/';;.' • ̂  •• j" '" ,'' .- '

:;. 193.699 1434.5 O . O O O O . 139.86 . 1294.6 . v^---' .; ,̂; - - . - . • . . " . '.
.1466.1 0.0000 . 141. : 6 0 M324.5 '-Vv^ • • , . • ' ' • ' .
1478.6 -.0..0000 142.-27 .1336.3.-. ,:','̂ . • ..-.' • • ' '

•• ——11:34:03 6/ 8/93' ——--"••':':.• •.. ' : ; . N ' - - - ^ ' ̂ •••';^.--:: '•'-, "'J ;C%:.- " . ' ' ' " ' • " • - - : "

t s - f o r STDHIGH #MEAS. =3"'(R) ' ' " ' ' . ' - / • ' .

B I G M A L / s i g m a - ' - . _ '

131S.5-/ 1.67. ' ' • - . ' . . -

tensities for Recal ibration: • .
; ;,', _.. , ; ni.i • '~. ".1. ** r.'. v e !— w vv t i j.

. 193.699 STDLOW: 4.1104 STDHIGH: 1318.4884

wave Intercept Sioos ."• 2nd Qrd;:-.-
• 193.699 -0.00625458 0.00152163 . 0.00000

Btandar'd Intensity Concentration Calc. Cone, % Error

:; 193.699
STDLOW 4.1104 0.0000 ' ' O.OOOO O.O
STDHIGH 1318.5 . 2.0000 2.OOOO 0.0

.-al Renression Results for Method : USAS :

t. Wave ' Intercept . Slope 2nd Order
. 193.699 -0.00625453 0.00152163 0.00000
~ :.'"•";.':- •..- ',:.-.-••••• • )

sf. .193_.O3ihm. Jcalc: 193.041739nm) Offset: = 0.120199nm ^Steps -" 121.81

asurements f o r N B S '1643C-202617- , 1

193.699 261 . 1C O.OOOO." 204,59 5i , 513 O „ O7974 PPM



oiiM^y-VM^^^ ̂ «,^,. „,..: •. -•-•<%#: <i'fr tA-.-J?'"fS-*il.t:>'jf:• -A-J-^Vi-'-yv^ •. -v.... ̂ -^mrnm^mL' 'Lm^.
^^-^••v^^^WWVa l̂̂
.MT-W ;^^ «l̂ |:;fg t̂̂ fio .,„" .3le3> waT

•' -•>:
" • ; • • • • • - • • ' ' " • •

*9?° .̂.?& ̂ i^^ua^«p*^;^ :̂̂ .̂:,iig^9^
^^l^ifi*?^^^^S^^^^^ S^, U.UTSO--S6-
!?-^S<^'¥*fe^*V:>-";T^?'i^^rt.,r:.-i^i.lJfe^ • " • . . . - )Te3) - . I- , '®w^?tt^v*^^f *^^"5"ri'; •; T tto • 2^^"V* - - ..---1- -" -̂jate^^^*-r^*-^fe«^^^;^S;55f!»w?WV»* - : v . - .

•""•̂ *S'?ftf;sSW*X .̂''S|̂ ; : ' • r"'": ". ,
•;Sv«lK%SM?;\Jstf- - . -;• ••;. , ;•;
' • •'••'-•rt::C',V.vi'vi»iy1' v^J>r'-. ';• ' ?.'.



1627 ,,5 O .OOOO 312.93 1314.5 ' 1 ;99S -PPM ( B1K

----- 12:10:37 6/ 8/93 —.-.-.- Method; D: \L iSAS W I T H O U T R A T I O

• ' amDle 6/7 4B T-2O26r7- • 1 *?MEAS.- 3

2.O15/ 2.17.

sf. 193.O31nm (calc: 193.041739nm) Offset = 0.117398nm

sasurement?; for 6/7 4B D--202617- 1

193.699 1302.0 O.OOOO 3OB . 93 993.09 1.509 PPM ( B1K
1306.8 O.OOOO 3O8.10 998 . 7O 1.517 PPM ( B1K
1326.6 O.OOOO 3O6.S6 1019.7 1.549 PPM ( BIK

Method: D:\USAS WITHOUT RATIO

1 #MEAS.= 36/7 4B D-2O2617

118.97

-O.004)
-0. 004)
-O.OO4.) '

•?asurements f o r NBS- - • - . . . . ~ : ' ' :;]. 1

•• 193.699 -257.44., ' . O.:0000' 2011 21 ";'*'' 56.226 O.0793O PPM
265.24; °0-u 0000"-v 203 ..23. 6,2 „ O03 -0.088O9 PFi'l
260.89" ' O>||000•--.• 202 . 05 "§3.338 O.O8328 PPM

•• —— 12:i9:46' 6/ 8/93 ——•-•;:-4-; Me thod ; D : \LJSAS W I T H O U T R A T I O

' .nalvt ical M e t h o d s - LISAS Wi thou t Ratio 193.8584 rim



f£.
•'-.:'.- > ̂ V-i-'i: -' ' ^j'^ff-^^:f.^'-^-:'^-^:;^^^^VSf^f!l^ii^

:sro order, has
1 93. 031 n m
193.699nm

19 3. '03 in m'
220.353'nm
22Q.353nm
220.353nm.
22.0.353nm'.
220v353nm"

193.O31nm
22p,.353nm,

*J i l ' '"- . ' ' ' • " . ' - " :

193,03inrn

9.3. 031 nm
220.-353nm
220.. 353nm
220..353nm

193. 03Inn:
•193.69.9nm

193.031nm
22O.353nm

V l_ n l <_ . J,.f -J * '-'-T J. /.•_' / I Mil / . . l_" I. I.£>C I. •—-'«» .« . . :J..VO.'/:;rTiI.-UmWj>»IT.O.W

( ca l c : 193.. 041739nn )
(ca lc : 193^699O01rim)

Offset =
Offset =

0.1O16OSnm
0.034766nm #Steps

(calcs 193.041739nm) Offset = 0.101674nm ttSteps = 103VO4:.V.':
:.'(.calcs 22O.. 546682nm) Offset = -O.15O52Qnm *3teps = -153..8

: J 193.031nm. f c a l c s 193 . 041739nni) O f f s e t - -.. 0. lO199ir:r.-. it ̂  t c:;- D 5^

for iBTDLOW

193.699 126.83 O . OOOO 124. Si
127.03- .O.OO.OO 122.78

.;., :. ;. -..•. 124 . 73. .,.. 0 . 0000.,' 122 . IB .
226".;353'̂ ;i:5<b6:,'37'.v::557 .'54 0 .
''V:̂ t|J |̂̂ '̂6 -̂vJ'99'l-,.;56"2.-i'61i /.O..
••;:^-S;d-f-^7- 63 ]'"• 555:. j.7-.?. 0 ;

•'• •:$•$•••*?>'* t> '- f;:'[ia leu l-aiiQnr̂ s r oun d" '

OOOO
OOOO'V
OOOO ,
o 1 • • • • " •

Ĵ .

4
2
8

•4
2

.0193

.2469

. 5524

.8267
i3867
. 4600

*.
.*'.

''" *

. .
^GN^L-Asigfiia^-^JELV,:-; SIGN^L/gi.gma- ;;

'2. 939:7/-^; •:;:4'o^^F;b*'5^2244v' ^'.•-v62X



vp ••••-•

-.., r-: ••:-• ,.-. *-; ; -• j / / r-j -:r _ _—~ ••— "•• / ;; .,;;. ._i a \_i \...i \..v / .,1, £3 / .i ._;i — —

suits for STDH1GH #MEAS.=3 (R)

SIGivAL/Biqma EL "SIGNAL/sigma

1449,, I/ 0.727. "Ft) 1319 „?/ 3.1%

itiss for F'Cecal ibration s
Wave LOW

193.699 " STDLOW:
220.353 STDLOW:

2.9397
5.2244

.HI
STDH16H s 1449.079O
STDHIGH: 1319.6633

Results s
Wave . Intercept

• 193.699 -O.O0406553
220.353 -0.00397466

Slope
O.OO138299
O.OO0760781"

.2nd Order
O.OOOOO

; 0.OOOOO

Standard Intensitv Concentration -Calc. '-Cone. '/. Error

193 . 699'
STDLOW
STDHISH

22O.353
STDLOW
STDHISH

nai Regression Resu

. 2.9397
1449.1

5.2244
1 319. 7

Its for' Method

O . OOOO
2 . OOOO

O . OOOO
1 , OOOO

: LJSAS

;
0 „ OOOO
2 . OOOO

O . OOOO
1 . OOOO

o.o
O . 0

O . O
O . 0

\ Opt. Wave Intercept.
--0.00406553
-0 aO0397466

Slope
O.0013S299
O.O00760781

vf . 193.031ni7i tca lc : ; 193 ,,O41739nfn) Of fset

:?asurements for NBS 1643C-2O3185- .

2nd Order
0.OOOOO
O.OOOOO

0 .101640nfn SSteos ='

1

103

.193.699 253.61 -O.OOOO 1S3.33 70,272 0.09312 PPN
249.90 0.0000 '136.39 63.5O4 O.08376 FPM

-•=.-;. • .248.35 0.0000 135.53 63.313'" 0.08350' PPhl
220.353 "658.24 589.21 0.0000 69.037 0.043-35 PPM

648/76. 593.6S 0.0000 55.079 0„03793 PPM
5170 PPM

WITHOUT RATIO

i #MEAS-.= 3

sioma



193.031nm ( c a l c : 193. O41739rir,) O f f s e t - 0.1O263£inr

tire-ments for BLK--2O3135-- 1 ,

193.699 112.35 0 „ O O O O 112 .34 0 „ 01476-0 .. 00405 PPM
117 .02 0 . OOOO Hi ,,99 5.0333 0 ,,00290 PPM

:f r E t e o s

115.66 0.0000 112.30 3.3635 O.O0059 PPM
220.353 514.77 507.19 O.OOOO 7.5800 O.OO179 PPM

517.43 506.IS. 0.0000 11.247 0.00458 PPM
518.83 511. 43 O . OOOO 7 . 4OOO 0 ,. 00166 PPM

C s. 1 c u 1 a t i o n a r o u n d 0

6/16/93 Method: -I); \U3AS WITHOUT RATIO

amole ELK-203185- 1 ttMEIAS . = .;

.L CONC/ siu ma EL • CONC/ sigma

:•; -O.00019/+o***7. Pb# O.OO263/ 62X

•£-f . 193.O3inm fcalc: 193.041739nm) Offset =- 0_i03071nm #Steps = '104.45

sa-surements for RCO 6/15. T-2031S5- 1 • #?. -}-£•:•''' '•;

/̂:i-9__3./699.̂ .̂ 3p4;>̂ ib̂ r6..;pppp_ 233.61 2O.955 0.02510 PPM ( BIK
^fc . . . . -. • V;3C)3';î 43 • ''P.PbPO. --! .280.. 24 23.136 0,02319 PPM ( BIK
^F ' "302.29 O.OOOO 231.. 90 20.3?5 0.02433 PPM ( BIK
..220.353 ::i555.-8 ; 741.61 : O.OOOb /B14.23 O.6123 PPM ( BIK
•. : ' :,.'1'5.44. i'8 ;'.ji74'2-.i'.-61 "p.. OOOO 8O2.23. V.Q'ir!&637-..-PPM_ ( -B1K

.' • ' '• 15'5l".P 746.86' ,..,p,. OOOO ,T8O4.i4.. O..J6O.5'l̂ :BPr̂ ^ '(v̂ B.lK

——- • 7:41:i2̂ .;6/16̂ 93̂ t̂ rk.:;̂ .̂ thod̂ ^̂ ^ D: \U3A3 twiTHOUT,;R ATI 0 .

amole RCO-'6/15 .T-203185-' ' 1

:_ COWC/ sigma EL", y.- .y.""CONC/.. s.ig.rna .

•r. 0.02537/ 7.97. Pb •-• 0.60727 0.817.

r.O.OOO )..,....;.:,;,. .;-i

' 0.003)" ;':'

' P'. Qb.3ir''"v:'-.Tl:" ^Yl

fi^y^l •:• ££
••iffi^^&W?

. - • ''">•. , . • : :-i 'f-*.'

193.031nm ••(.calc: 193.O41739nm) '''Offset = 0.1O2S17nm

•sasurementsnents' .f.or ;5RCO'! feV-l'S^D—2p3i85-r' • >•!''̂"';' •'- ;." ' .•• 1 -•. ' -.'•' .

193;. 69.9'V''281-/57::':̂ .̂ i:pp;;;;275.'26 fv;;6.3b75 0.00485 PPM ( B1K-'.J:.;

•-o .tioooo-o. 00402: :RRM
:o'.:»"

743.23 -733.30 0.0000' '̂.9,. 9333 .0.00091 PPM * ( BIK E
749 = 49 737.19. 0.0000' '12.307 0.00271 PPi¥! t ( EIK s

1O4.20

-0 .OOO)
i""—0.000)
' •-0.000)..
-o:.ooo)
O.OOp).

0/003);..
• O;.003)
0.003) ̂
0.003)



?••-•• 7 ; 4 5 : 5 5 6/16/93 -•--••••••-••--. Method: D:V.'?••".3 %."

.. • ... ••::•••-: ,' •• ••:.. ••-. '••••'•,"'' •; :'"<:-: • •' .•^.•^- — .•-••;•• ,.„. •:;•...;:̂ /̂.;. Cv.: ;'\ ...-•:...' O / ..'.. •_-•' .-...' ..:.. \.--.J-_;. O -̂.' ' .̂ . -;r i'»'..- r':-_.: .1 - - •..'

...̂^ COMC/ siqma EL CONC/ sign'!a

::# 0, 00737/ 47% Pb$-0 . OO1;11/ 460%

sf k 193.031nm (calc: 193.04.1739nm) Offset •= 0.102713nm #Steps

easurements for.DF GRN 1-203185- 1

.; 193.699 679.16 0.0000 242.01 437.15 0.6007 PPM ( B1K
667.04 0.0000 241'.21 425.83 0..5850 PPM ( B1K
668.64 0.0000. 240 .03 428.62 ' 0 . 5889 PPM ( B1K

::; 220.353 16344 . 824.75 0.0000 15520 11.80 PPM ( B1K
16899 856..93 0.0000 16042 12.20 PPM ( B1K
16875 858.80 0.0000 16O16 12.18 PPM ( B1K'

...—_ 7:51:27 6/16/93

ample DF GRN T-203185-

CONC/ sigma EL

kO.5915/ 1.4% Pb

.——— Method: D:\USAS WITHOUT RATIO

1 #MEAS.= 3 -

CONC/ sigma - .

12.06/ 1.9% •

104.09

-0.000)
-0.000)
-•O .000)
0.003)
0.003)
0.003)

.:-f. .193.031nm (calc: 193.041739nm) Offset = 0.104087nm #Steos

.'.•asurements for DF GRN D-2O3185- 1

193.699 256.57 0.0000 2.19.31 37.262 0.04765 PPM f B1K
255.95 0.0000 221.34 34.611 0.04399 PPM ( B1K
261.30 O.OOOO 222.97 38.329 0.04913 PPM ( B1K

220.353 1033.9 664.22 0.0000 369.70 ' 0.2746 PPM ( B1K
1157.1 663.01 .0.0000 494.11 0.3693 PPM ( B1K
1038.5 663.35 0.0000 375.12 0.27S7 FPM ( B1K

—— 7:56:10 6/16/93 -——— Method: D:\USAS WITHOUT RATIO

•.mole DF GRN D-203185- ' . 1 #MEAS.= 3

CONC/ sigma EL . CONC/ sigma

0.04692/ 5.6% Pb 0.3075/ 17%

-«0.000)
--O. OOO)
0.003)
0»003)
0.003)

. 03,lnm. ,( calc .. 041739nm Offset = O.lO2981nm #Stecs = 104.36
% • • • • • • y , . - - - ; / , .
surements' for 4B\6Y16 T-2O3185—

5B.041 0.07639 PPM
4S.983 O.,06387
45.784 0,05944

( BIK -0.000 )
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THE DOE RUN COMPANY
SMELTING DIVISION

HERCULANEUM, MISSOURI

HEAVY METALS IN WASTE WATER TREATMENT PLANT SAMPLES

16-JUN-93 ANALYST = MARILYN PRG = USPB & USAS

SAMPLE

6/15 RCO

6/15 DF
GRANULATER

6/15
FOREBAY

AS
TOTAL

.03

.59

. 07

AS
DISVLD

<.05

.05

<.05

PB
TOTAL

.61

12.1

2. OB

PB
DISVLD

<.05

.31

.10



b : 220 . 353nm •• ( calc'V '220''. 546:682nm')' ' :;0f f setv'"== *-Q . l'49289nm ' ''ttSteps '- \i-'l'52 ̂ '63'- ;r"";;

• - . • . • - . - : • • • -..rir.-^?^;^ .:.v-:->'>;--••-':^-;:«%-^t;;tS(î

/ '*••'.:".' ', '1Mb 'of meas. •" wi'th peak found' : 3
0220 ^-.353 '• 513.38'. -v'51'1 ..28:; .• O i OOOO

'. .- 514 . 61, :.- 513. 24- 'VO . OOOO • •' 1 .3667 '* '
514'. 73.-..,-.509.,. 67, O.. OOOO .. 5.0667 *

v .:arouhd 0 • • -.'

-—-' B:'48V11 . 6/18/93

suits for •STDHIt3H^#MEAS:.,=r3 ;.(RT -' '"
'.• - ' • :• '."*•''':•' , -: -•- '. V- i " . : <•' _•''•• v '

SIGNAL/siqma EL SIGNAL/siqma



. HI
STDHIGHs
STDHiGHs

irassion Results s
Wave Intercept

193„699 -0.00050973O
2 2 0 , 3 5 3 — 0 „ 0 0 23 S 4 7 3

193.699

Slope
0.CO156022

2nd Order
0.OOOOO
0.OOOOOO.00101416

Concentration .Calc. Cone. "/. Error

'd I L/ri i b 12S2.2

STDLOW 2.8444
STDHIGH 988.88

O.OOOO
2.0000

0.OOOO
1.OOOO

0.OOOO
2.OOOO

0.OOOO
1.OOOO

u „ i.;.
0 . 0

O „ 0
O. O

,nal Regression Results for Method : USAS

Wave
193.699'
220 . 353

Intercept
-0.0005O9730
— 0 . 00283473

Slope
0.-00156022,.'.
0.001O1416'

2nd Order
. '-O.. OOOOO
o.~-ooooo

•f „ 193.031nm (calc; 193.041739rim) 'Offset = O.O99874nm SSteos = .101.21

'rements for NBS1643C-203O41- ..-.-'•• '•" '• \i 1-, ••.--.., .'...• -

193.699 222.36 O.OOOO 175.67 46.688--0-.07233 PPM
224.11 O.OOOO 176.69 47.424 O.O7348 PPM
223.41 O.OOOO 178.51 '44.899 O.O6954 PPM

720 = 353 629,71 569,79 O,OOOO 59 .,918 O.O5788" PPM
619.5S 580.86 O.OOOO 38.719 O.O36.38 PPM
635.99 571.64 O.OOOO 64.352 O.O6238 PPM

.............. e.n.;?;J5.3 6/18/93

•\mple' NBS1643C-203O41-

CO!\!C/ siama EL

Method; Ds\USAS.WITHOUT RATIO

1 #MEAS.= 3

CONC/ siqma

O.07179/' 2.8X Pb "0 . 05221 /

193.031nm (calc: 193.041739nm) Offset = 0.099OO5nm

for ELK-203185- 1

.193.699 113.. 87
112.O2

O.OOOO 110.67 3.1953 0.00448 PPM
O . OOOO 112 .17--O . 14585-0 ,. O0074 PPM

•4̂ 1. ,̂ :̂ .;;ttA>i'iAi';oi:-;'-;pi'oooo . no.72 0.29365-0.00005 PPM
D IV: =-'220.353-: 503^66" '497.55 O.OOOO 6/1133 O.OO332 PPM

)5v69,^-..!.503-. 49 .'• ..O.OOOO 2 . 2OOO-O . OOO65 PPM

IT Q,



-203i85;Ô r̂;'̂ ^̂ .'.£;;:.:;;4; *JMEAS'.= -3

' " ' '

ample

L.I- CONC/ siama'EL .': CONC/

•-. o.ooi23/ ?~'ox Ph* o. no tso/ 120°':

'si. 193.031nm (calc: 193.. O41739rim) Offset = O.'097838nm tSteps =:

easurements for 6/16 4B. T-2031S5- ' .-1

s 193.699 277.36. O.OOOO 267.05 10.315 0.01435 PPM ( BIK : 0.-O01)
275.35 0.0000 264.23 11.122 0.01561 PPM ( BiK : 0.001)
275.26 0.0000 260.24 15.018 6'.02169 PPM ( BIK : O.O01)

b 220.353 -10571 .783.75 O.OOOO 9787.1 9.921 PPM ( BIK : ' O.002)
1O792 779.87 O.OOOO 1O013 1O.15 PPM ( BIK : '"0.002)
10778. 786.35 0.0000 9991.6 10.13 PPM ( BIK : : .'0.002.)

........—. 9;j.S;OO 6/18/93 —-— Method: D:\USAS WITHOUT RATIO '^••n-^^f

ample 6/16 4B T-203185- 1 #MEAS.= 3

L. .' ̂/CONC/:' sigma EL - CONC/ sigma .

25O .79 ; ̂;l.lVi39'-:".193.699 261.8

-251.75.; ; 6.0006 '25'4!. 51 -2.7600-O'. OO605 'PPM •* O'BIK : ^6'i OO1") j : "-;; '
256'"M'3'" O.OOOO 256.16 0.26667-0". 00132 PPM * ' '• < ' BIK '": - O .OO1 );^ .-

.OOOO 254.79 1 . 6.OOQ. .p. OOQ76, ,,P.PM * M .( B.I K /•;:.-:, _'fev..:.vQ;,,ppl.) ;'
.Br ';b'f, "measure?mehts.,:-:;-5r . - . • , - ' ; . - ' !:yi! 7 "-^ ;";-.s::- . .̂ •::J:'-;̂ "--̂ -̂ ; ;̂'-4H&-;̂ ,:''r..-. :
y-" \with '.peak ''f puh:d ; ':i:;2>; ;'.:r'̂  ''.''' '^•^•''^.^^•''^^'^^•^.-^'^Wr^^V^^''*

. ,^"'/ .'••'.•••• -• Calculation .around 0 /•;;!'.'-; ;
22'6i;i353;;̂ a!82;i;58;̂ 6.99.;7l..:.:.Q.(-)OOO ;; 182.87 .- .0.180

•f-s'-''-''-----;-'v90'4V8i:::-''"-767:;69 :'''' O.OOOO • ••' 197-:; 72 " '6; 195

56.39 O
... To ta l.f.. ,

'.peak ''

.220'i.;353 .- . 882 i,58'J-699 .71 O.OOOO .182.87 .- O.1808 . P.PQ.-v >,(..;4B1K;..:-.-•-.'.-.̂ O.PPJZ,)
>; 1958 -PPM*"1 W-BlK-"-s"':rV ":\O'.6p2)

896.4O 697.63 O.OOOO 198.78 O.I 969 PPM ( BIK ; - 0,. 002)

- — -- 9:19:43 6/18/9.3 —.——• Method: D:\USAS WITHOUT RATIO -. . .

amol e \6V'Il

= f . ̂Ŝ pslî m'̂ iafl;:''̂ ^ • .'ttSteps '=(' .101 ;'s£' ̂ ?l',.

•sasurements •!.f,ori't'o'/'3:6;:'RCO\.:T—. 203i85rJ '̂̂ - "••••::-•"'":.-•..'•''.;;."' '̂ v' ""-"I •"•;':,. ';''."• " ."•' '.- "' ' . ' - = • • ' " ; . ' •nts-'̂ q'î Ŝ

' ' ' ' ' ' ' • '193.699. 264.4''-.'.OO'00 256.27 ,;'7. .7748 •6,p'lP39 PPM - ('BIK : 0.001)
' 267/88 O;0000 '259151 ' "8 1 3778 '0 . Pi 133 ' PPM ( BIK r ' 0,001)



iiji..'!. B 6/16 RCQ T — 2O31S5— ' 1 :i:?ME:!AS,, ~: 3

CONC'/ sinma EL CiDNC/ siama

0,, Oil id/ ' I2X F:'b 0.2730/ 5 „ OX

f. 193.031mr! (calcs 193.041739nm) Offset =. 0"..10026Snm ifSteos = 101., 61

asuremET-it.s for 6/16 RCO D-2O3185- • 1

193.699 257.69 0.0000 255.49 2.1933 O.OO168 PPM * ( B1K ; 0.001)
257.97 O.OOOO 259.49 -.1 .5267-O „ 00412 PPM # f B1K : 0.001)
261.86 ' O.OOOO 257.57 4.2867 0.00495 PPM % ( 3IK s- 0.001)

Calculation around O
220.353 739 „ 45 696.09 O.OOOO 43.360 0,03929 PPM ( B1K s 0 „ OO2)

734.55 698.67 O.OOOO 35.878 0.03170 PPM ( B1K.: 0.002)
741.35 697.99 O.OOOO 43.368 O.O393O PPM ( B1K ; O.O02)

..— 9:29:34 6/1S/93 ——— Method: D:\USAS WITHOUT RATIO

6/16 RCD D-2O3185- l'ttMEAS.== 3

CONC/ sigma EL CONC/ sigina • - .

00034 / 5507. Pb 0.03676/ 127. ' : ,

•; . i93n031nffl (caic: 193.04i739nm) Offset = 0.1O03.14nm SSteo- - 1O1.66

asurements for 6/16 SVG T-2O3185- , /•:- 1

193..699 266.70 0.0000 ;'254.39 12.1310 0.01747 PPM ( B1K : 50.O01)
266,, O2 O.OOOO 25O.62 15.397 0,, O222S PPM ( B3. K s 0,,OO1)
266.34 0.0000, 2:56n35 : 9.9942 O.G1335 PPn ( B1K 3 0.001)
86B.38 69£K 96 ' 6% .000£> w.165;.4.
874 . 52 69.1.77 O . OOQ.O X*gfe . 7;5-

0.1671 PPM ( B1K s . .0.002)
0,1807 PPM ( BIK : 0.0025

877.3.2 698,06 O.OOOO I7J9V26:; O; 1.771 PPM ( BIK s 0.002)

••------ 9:34:17 6/18/93 --——----- Method": ':• ^3 s \lfJ8AS W I T H O U T R A T I O . •

m o l e 6/16 SVG T-2O3185- " ; ' ,, - ' ' , " : •
•" . - •' ' ~-J/j "':'? -' '•- •,.' '.

COMC/ Bigme EL-. 'v^%....c¥^"(3'/.; .siama

~?f. 193.031nm'.(calc: 193.041739nm) Offset = O.. lO04O3n/n ^Steois = .101.75

sasurements f or ' NBS1643C-203135-- 1

•3- . 193.699 '-'223.29 fr;O"vOOOp . .17;.v63 47.656 O.O7384 PPM
'



22;.;., 3f.3 • 610.75 ' 4:.- .. D" •...-.. 04331 PPM
621. S2 562 ,- 67 0,,COC
617.70 560 . 72 ' O.COOO b6 . 9'.Z-'- v.: . C ;.:.<! T.;. :-:-;:

'
9,i39sOO 6/1S/73 --•-•••:•••••••- he t hod; D:\U3AS Wl'THUUT RATIO

NBS1643C-203185- . 1 #MEAS.- 3

CONC/ sigma EL . CONC/ Sigma

0,, 07421 / 3.1% Pb O.OS194/ 14% . .'.

•af. 193.031nm (calc: 193.04l739nm) Offset =:. 0.099872nm #Steos =' 101V21'/ "

^asurements for 6/16 SVG D-203185- 1

193.699

220.353

265.39
269.56
264.75
738.17

0 . 0000
0.0000
0 . 0000
688.74

739 . 08 692.89
732.85 691.5.9

................ 9:43:43 6/18/93

252.78 12.609 0.01793 PPM
252.38 17.175 0.02506 PPM
251.72 13.026 0.01858 PPM
0 . 0000 49.429 0.04545 PPM
0.0000 .'46.193 0.04216 PPM
0 . 0000 41.259 0.03716 PPM

Method: D:\USAS WITHOUT RATIO

((
((
(
(

BIK
BIK
BIK
BIK
BIK
BIK

0
0
0
0
0
0

,001)
.001)
.001)
.002)
:,9,P=.)•̂9?;.).

i^

•*̂

\
/L.
,-.' -
;̂ --

6/16 SVG D-203185- 1 #MEAS.= 3

CONC/ sigma EL CONC/ sigma

19% .Pb 0.04159/ 10% • •

•-". 193.031nm (calc: .193.041739nm) Offset = 0.100133nm

•dsurements for 6/17 4B T-2031S5- " ' 1

193.699 454.24 O.OOOO 259.94 194.30 0.3014 PPM ( BiK
460.37 0.0000 255.33 205.05 0.3132 PPM ( BIK
464.52 0.0000 256.96 207.56 0.3221 PPM ( S1K .:

220.353 7479.9 735.35 0.0000 6744.5 6i835 PPM ( BIK :
7701.6 757.91 0.0000 6943.7 7.037 PPM ( BIK :
7709.8 745.95 0.0000 6963.8 7*053 PPM ( BIK :

....-- 9:48:26 6/18/93 ——— Method: D:\USAS WITHOUT RATIO

.•?,ol= 6/17 4B T-2031S5- ' • 1 #MEAS.= 3

CONC/ sigma EL .CONC/ sigma

0.313?/ 3.5% Pb 6.977/ 1.8%

if. 193.031nm (calc: 193.041739nm) Offset = 0.100140n(i).{#!
\ ." y^J"'

-•• ..-. '. « ", •;.--
^asuremehts for 6/17 4B D-203185- : .'.̂ :''''̂ -,•;•-"•'•' 1.;•'''.. ;'•"

^ 193.699 515.45 0.0000 257.75 257.70 .0.4003 PPM; '.(.:B1KV:
/7C"*. "?A '̂ ""'rf"!".. /̂-""" A'l r---;— -?j-_ .- -%r-i;^ r-'̂ 't J —:?;

,'..p>Q.9t$v
;-• ,-..--\1\'



" '..'...-. . •'• . ••"•'-•••i. • '-••:• '• •• . '• ;. •. ,
5522,8 737. S4 O..OOCO 4734. \-
5568,9 7 4 4. 9,1 o,ouoo -::•;,.:-• ,-j

. 843 P -'••'•; (
, :^s p :-•••• ••

-- 9s53s09 6/1S/93 -——• flatbed; Js\U3A3

•a 6/17 IE: D-2:)31C5- • ' .1. *MEAS.== 3

CONC/ ;-;.i;::irn;i' EL..' . COMC/ sicma

0.3655/ 3,.4% Pfa' 4.S57/ 0.57%

.-•v:,, 193.03.tnm (calcs 193 „ -04l739nm) Offset =.

sasurements for 6/17 4B-203185™

v-. 193 ,,699

'b 220.353

0.099484nm

1

#Steps = 100.32

299 .,3 5
297 . 04
294.26
1220.3
1311.3
1244.1

0.0000
0 . 0000
0.0000
723.71
727.68
733.29

268 . 93
271.31
270,49
0 . 0000
0 ., 0000
0 . 0000

30 „
25.
23.
496
583
510

417
731
769
. 59
,57
.77

0.
0.
0.
0
0
0

04572
03841
03535
., 4989
.5872
.5133

. PPM
PPM
PPM
PPM
PPM
PPM

(
(
(
(
(
(

BiK ;
BIK s
BIK :
31 K ;:
BIK :
BIK :

0
0
0
0
0
0

.001)

.,001 }

.001)

. 002 )

. 002 )

. 002 )

-—— 9;57s52 6/18/93 -——— Method: D:\USAS WITHOUT RATID
ft<U? T

•3.7JDle 6/17 nS-203185- 1 #MEAS.= 3

I. CONC/ sioma EL ,. CONC/ sigma . - .

... 0393IV 13% Pb 0/5331/ 8. 9%

193.031nm (caic.:. 193.041739nm) Offset = . 0.099521nm #Stecs = 100.86

for 6/17 4E D-2O3185-

193.699

220,353

277.83 6.0000
281.14 0,0006
278.13 0.0000
726.01 728.23
725.03 719.;53
743.63 723.65
749.92
747.98

718.6S
722.16

Total number of "measurements
Nb of me.as. with peak-:, found : 3

268.86 8.9701 0.01226 PPM ( B1K :
269.35 11.782 •0/01664 PPM ( B1K :
272.76 5.3668 0.00664 PPM ( B1K :
0.0000 -2.2267-0.00694 PPM * ( B1K
0.0000 5.5000 0.00089 PPM *
0.0000 19i981^0.01558 PPM
0 .0000 31 ..300 0 . 02706 PPM
0.0000 25.S21 0.02150 PPM

5 •

(. B1K
( 31K :
( 3IK s
( B1K :

------ 10:02:35 6/18/93 — --f-

=• 6/17 -̂

Methoda D^AUSAS WITHOUT RATIO

co;\'C/ •- ir -^v El. C:;M::;/

i0.001)
0.001)
0.001)
0.002}
0.002)

0.002)
0,002)
.0.002)

; ., 0 1 1 8 - / 42% ?• b * 0 .02138/ 27 %

lc ; 193 „ 0-i ..•.739nm) Offsst --=;•• 0.100233nn: #Steos - 101.63



220.353

222,64
220.98
221.18
609.81
623.83
622.24

0 ,. 000.0
0.0000
0.0000
561.5]4
563.64
562 ,,75

•»--~- 10:07:42 6/18/93

174., 75 47 . 886 0.07420 PPM
.179.20 41.784 O.O646S PPM
177.92 43.255 0.06693 PPM
0.0000 48.270 0.04607 PPM
0.0000 60.188 0.05816 PPM
0.0000 59.497 0.05746 PPM

.Method: D:\USAS WITHOUT RATIO

amole NBS1643C-203185- . . 1 #MEAS.= 3

L' CONC/ sigma EL CONC/. sigma

:i 0.06S62/ 7.2% Pb O.O5389/ 13% .. ..

:'^0^.^^^'.-'^^^^^ • ' .;#
i^-.:-••'"' '••" ' '-̂ :'v̂ :;;: •;. ' ;/' '-=;\'̂ ":-. ::̂.:-\̂:\#l|&- -.'••̂ •v' •.' f'$ • '..-.;" ':-̂ ftPS

.:.' ."'•- - :•:•••••' ̂ ^^:-^^ v̂ :-r̂ f:

.....••;
;; ' , •

:-:̂ «filiiltt|»fe|
..- ••': ..•••.«'•-:-.-:-:.-.%•?',.-•>, .:- .,•.•-• -" .̂ :-:- '"•

•••:•'. ••' ' •••--;:••.- '-^A;. •-;•,.••.̂•̂••••'

1. i _'•'•.' p''*-j~ •'•

" '

• • ' ' ' ' ' - - v . ' -

.;••• -•v-.^---



THE DOE RUN COMPANY
SMELTING DIVISION

HERCULANEUM, MISSOURI

HEAVY METALS IN WASTE WATER TREATMENT PLANT SAMPLES
«ifcl An

1S-JUN-93 ANALYST = MARILYN PRG = USPB & USAS

SAMPLE

6/16
FOREBAY

6/16 RCO

6/16 SV6

6/17
FOREBAY

6/17 RCO

AS
TOTAL

< . 05

<.05

<.05.

.31

< . 05

. AS
DISVLD

<.05

<.05

<.05

.37

<.05

PB
TOTAL

10.1

.27

0 . 18

6.98

.053

PB
DISVLD

0.19

<-.05

<-05

4.86

<.05



."': 14 „ 43-3OO niT' Voitsos •-= 990 5 air
.: GO, 3:9.300 r,;:, ' V ;:.; 1 ;; . a : j ;- -•- 990 L>..:lr-

.A.93,03i!';;»: fca:ic:= . i73..0'U739hiri) Offssn: - 0 ,31.0906 5m, fl- Ct - o ;:;:
c-;: 214,638000nrf:} Offs&c .-.-= -0,1

,, 193u03lnn: (calcs 193 „ 04i739n;yi } G-ffset •••--••• 0 =, 107780nn: irStecE = 1O9,,23
; 220,,353n;:: i c a l c s 220 ., 5466£;>2n rn) . Off set - vO „ i5S46Snrn =StssDB =- -162,,O2

193,,03i;-;m (cal;..:s 193 . 04i739nm ) Offset = 0.105532nm ^Stens ~ ICA.,95

BTDLDW

::i 214.438 555-23 O .. OOOO 555 „ 33-0 . 05333 *'
556 .37 0.0000 554.93 1.4333 *
561-97 0 „ 0 0 0 0 557- 7 1 4,26 0 0 *

Calculation around 0
b 220,353 654.73 647 . 04 663.24 0.. 94563 *

655,27 656.15 662.45 -3.5002 *
655 ,,77 645,, 37 655 ,,51 5.8819 *

Calculation around O

••••••--- 6;; 33; 54 6/29/93 ~- —— -

far STDLOW SHEAS'. ='-'3- ( R ) .

EL SISNAL/siqma '

120" Fh% i,. 1091 / ••'•'••'"'v7:

•. -. = 1 •; 3 ,. 031 f:;•;i : ca 1 c : 193 . O:•-'- • 73?r-.- '• 0f f Es 1 ^ .-• . ,: --• 6259nm tSteps = 107 . 68

•-•SUJ.-CB for STDH1BH . '
*

214,,438 3374 ,,5 0 „ OOOO 566 . S4 2SO7 „ 6
3427-1 0.0000 570.30 2356.S

• 3332 ,,6 .0,0000 570.61 2762,. 0 ' •
;7;vo.::73 . ̂'--j. : 659,0- -Ji;:';-,67 ;:3̂ ,,:::::

4515,0 664.37 671.90 847.47
1535,,1 657., 82 672,, 69 .871.07 • . .

•----- 6:39:20 6/29/93 ~.••••---.-,-.•

•^salts for STDHIGH ^iv!EAS-^=3 (R) , . , - - • • . .

... SIBNftL/Bigma EL SIGMAL/E-icma ' • ' - -

5 2808.8/ 1.77. Pb 351-.03/ 2. '2V. ' ... •'.

E for Reca 1 ibrati'on : ' . , ..;.•••.
wave •.. '".;•' ;LDW • ... ;•• ••••/'. •' ' 'HI••:.

214.438. '•.. • -STDUOW!'. 1..3800,'.'. ' ' '• STDHIGH:- 2S08.79O2
220..353 ' ' " ... STDLOW': ' i."1091'"' "• ' STDHIGH: 851.0327

:'nd Order



.. ,• C-::.. ..
., 50 C-:.:' , ..

, ••:• . ••:;
.. -.. •,..- -...•

o . o ::.;.:.• o •:: ,.0000
• ••• -. -•. ••- • • •"• ••"•• -~ •"

•,. o

Recressiori Results for- Msthod ;; AUG13

2J.4.,43Ti
220.353

Intercept
-O'.00167444
-0.0130496

slops?:
0 . 000890659
0 ,,0117658

2nd Crdsv:
0,00000
O-OOOOi.)

Results ;; •
.1 Uiavs ' Intejrcept
ri 214,438
.::•• 220:, 353

SJ.CSDS 2nd

o 220.353

-0.00167444
-0.0130496 . '

Standard

STDLOW
STDHIGH

STDLOW
STDHIGH

In ten si tv

1.8SOO
2808 •. S

1.1091
851.03

0.000890659.
O.O1 17658 '

Concentration

0 . 0000
2 . 5000 /'

0.0000
10.000

0 . 00000
. ; 0.. 00000

Calc. Cone .

••• o . oooo
2 . 5000

0 . OOOO
10.000

% Error

0 . 0
0 . 0

0 . 0
0 . 0

:\nal Repression Results for 'Method

214*436—...., - — ••-..-.i. 1̂ -... ,• • .:> •-.-._',
-0,00167444
-0.0130496

. 1 "3, C 3.1.:-;;." ,' c,?. 1 c : .193 . 041739n r.

surenients for LOW CTL-20688S- '

214,. 433

SI-DL.-& • 7j~. ."• l'~cie.-

0. 0117656 .. ../ I .. .

0 f-rsst --•=• C , 10 9 2; = /•.-*- J •'. 21 c i v:>

1

220,357

:;.039.4 0 . OOOO 597.93 451.51 0 . 4005.
1055,,0 . 0.0000 ' 533 ,,73 471..29 O,,A1S1
1046,,! 0.0000 5SS.53 457.60 0.4059 FPK
77̂ ; ,,04 69O.47 693 ,,20 33,269 1.. 025 PP.-
773 . 32 661 „ BO -635 . 00 95 . 689 1 „ 1 13 . PPM
77S.26 691.13 '690,67 93.157 1.083 PPM

----- 7:22%16 6/29/93--———

:,:--:,.:.;;; LG-o 2TL-206SS8-

Methods D : \AU-313 WI TKD.;7

1 ^:-i£AB.= 3

40..S1/ 2.2% Pb

23NC/' s i •:.:; m a

107.4/ 4.1'/;

111 .-33

:-;f.., 193.031nn (calcs 193 . 041739nm ) Offset.^ 0 ., .103515:-,;:;

-.iatr,u-.-enient<= for HI CTL-2O6BE9- 1 -

-~ -109,,97



3207 . 5
3272.7
3180.6
1572.1
1590.7
1605.2

0 . 0000
0.0000
0.0000
692 . SO
694 . 40
691 , '-iC

599 . 80
596 . 07
595. '->7
639,87
695.67
701.87

. 2oO/ .7
2676.7
2585.1
830 „ 56
89:% 82
9:>9, --0

2.321 PPM
2.382 PPM
2.301 PPI-.'
:0,,35 p--:v
,.v» 53 Pf-i ,
10,6? PP/i

214. 43B

220.353

7,. ::•/;; :::'•.; 6/29/93 -: --•••••-•-

? HI CTL--2068S9-- • • ' ; 1 #MEAS . = 3

CONC/ siqms. EL • CQNC/ slpma

233. 5 / 1 . 6% Pta " -' 1052/ 1.6% • "

WITHOUT RAT 1C

•?f. 193,03 inn (calc: 193.,041739nm) Offset = 0.109i.24nm #Steos = 110.59
n : 213.856nm (calc: 214.063273nm) Offset = -0.176857np KSteos = -180.42

af . i93..03inm (calc: 193 „ O41739nm ) Offset = 0.10969 2nm #Steo= = 111.16
d ' : 214 ., 43ynn: ;' calc :' 214 . 638C'OOnin ) Offset ='-0.l64079nm #Steps. = -167.42

ef . 193.031nm (calc: 193.041739n.-;) Offset =' O.llllOSnm #Steos = ' 112. 60-
b :: 220.353nm (calc; 22u.546682nm) Offset - -0. 1 63061 nm ^S^eps = -166.71

ef . 193.031nm (calc: 193.041739nm) Offset =' 0/110623n^ #Steps = 112.11
:, : 327.396nm (calc: 327.567682nm) Offset - -O.'090716nc #Steps = -97.35

' " "
zf

• . • • •
. ' I93.031nm (ca-lc: 193.O41739nm). .. Of f set . = •' .0;'l6s902nm #Steos = ..110.. 36-
K' ' ' • • " . - ' - -" •' •: '' '" ' . ' •' ':"; •'•' • ' - •- • ' ' " ' • :

ts for STDLOW

- 213.856 290.59 0.0000 O.OOOO' 290„59 -
294.40 0,0000 0.0000 294,40
2.87.3-5 O.OOGO 0. OOOO 237.35

.:• 214.438 169.80 0,'QOOb 0.0000 169.80 *
168.33. -(XOOOO 0.0000 168.33 *
169.4.1 6 1 0000 0 . 0000 169 ,,41 :j:

C5lcLilali.r-.r-. aroLjr.d d •
.::; 220.353 310.95 309.79' 0.0000 1.1600 *

314.65 309'. 16 O./ ' ' " " --"— '
;'' . . 309.77 .30a.3|9s;: O'K«

• Calculation''.'
327.396 1835.1 '0',.-'(

1873.8
. . 1877.6

-- - - - • 8:01:15 6/29/93 -
' • ' • ' .

?snlts for .STDL'OW;

. SIGKAL/s'iqmaV ' EL*

290.7S/ 1.2%

" EL' -Siei\iAL/sinrna EL SIGNAL/sioma
• - - - - . . " - . - .•, . ? - -

i 18/ 0.45% Pb$ 2/6756/ "91% Cu 1-363.2/ 1.2%.

- ... . . .
• - - • . / • •,,:-•:••.: ^•••g-^- .'.-... .--/y- • '.' -v---,- v -.-.-,• -.. i". • ' •; . . • .«-.• .

' - • • - - ' . - • . • • - • • • . • • • • - . - .

•:;-f . 193.031nm .calc: . 193. 041739nm) Of feet.= . 0.109080.nm . #Steps = 110. 54

•••suits, for STDHIGH
. ,.",,• - "*' •'



.i i •<•• j :̂ :tJi'.'ie;'V.S;K!-'''̂ ii'v * , ,tJ?*t'. - "-

W^Pliî 'i,/̂ , :
iMiJaî î sU'̂ p* rj-^w-;.!,-, >...i>-'.,

I .J v.! (-i iVj 'j
! .-! Jr, ;-.1 .j.- !-



> 2922.1. O .. 0 0 O 0 O , O O O O 2 9 2.,.:., .,. ^ ., •,.< ,;.•- / c, o
:i" 214.43S 284.23 ' C . OOOO O'.OOOO. 234 ., 23 O.O143O

275,65 0.0000 - O.OOOO 275., 65 0 ,,01324 PPf-i
*' 273,. -4 •":,. -:/,.;;.., C „ ''.-••,.....> • '••:."•' 5 - •"• •- '..-,. ,.-..•. 3.-." ..-..'.

. : . . . • , „ . : : : 5 3 "•.72.2..:: /::/•::/,::;: ' . , / : . . • ' . . - : , - , ' . • • . . •:, -,:;//::.: : ' . - - ; •

3,:7..396 231o,,9 . O - . O O O O O . . C O O O . 2316.. V. 0,02338 PPP

2929 ,,3 0.0000 O , OOOO 2929 ,,3 0.02608 PPri

•....•:. 20, -.-'.-' 6 /29/93 • - • • • • • • • • - : - • - • ; ;;... ',-. i ;.;•..;;., , P. \lvATER v-;l"\ I-I3U"' i-'L-ll;..

MB31643L>-206S90-- • ; 1 &f'IEAS.= 3

COK;::;/ sicima EL. CGMC/ siq/na EL CONC/ siqma EL CONC/ sigm-a

0.06792/ 0.52/; Ccl O..O136O/ 4 . 5% Pb 0. 03.927 / ' 1 . 67 Cu O.024S2/ 5 . 5X

( c a l c s 193.041739nm) Of fse t = 0.11127Bnm SSteos = 112.77

f o r 6/15/93 001-2068-9O- ' 1 .

213.856 3875.1,. O.OOOO O.OOOO 3875.1 0., O9244 PPi/ . ; •
3811.6 0.00007 0.0000 3811 ,. 6 • O. O9O8O PPri • ' ',"
3901.8 0;-0000 0.0000 3901 ,B O. O9313 r?-'',

214 , 438 . 320 . 9O ' 0 . OOOO - . O . OOOO 320 . 9O O',Ol-856 *r"- '-• '.
309.40 0.0000.' 0.0000 '' 3O9 .40' 0'.~61,743 P : ; ^
311.4-1 C.00.001 '0.0000 311.41 0.01768 t - r - . ,

220,353 731.93 '3SS.60; O . O O O O 343.33 0 . 4 1 8 0 P P M . • - , - .
710.27 386.32 O.OOOO .323.. 95 0.3942 r'Pr:
703.6.1 383.00 0.0000 .320.61 O.3901 PPM

327.396 2682.7 0 . OOOC- O.OOOO 2682 . 7 .0^ 02O05 F r - r l
2687.2 0.0000' O.OOOO . 2687,2 0.02O16 PP'-i
2616.1 0.0000. 0.0000 2816., 1 Q.. 02331 PPri

'•'• ' ' ' ,

:-"•••- 8; 30; 19 6729/93 —-—r- iSetrod; D:\WftTEF< WIThr.L."; ",~TIO

v./v/Dle 6/15/93 001-206890- 1. *fMEAS . = ; 3

CONC/ siama EL CONC/ sirima EL... COWC/ &i-£-•:•-. EL CCI^C/ i-.igma'

•; 0.09212/ 1.3/1 Cci O.01799/ 4 .2% Pb 0.4O03/ 3. C"i, Cu O.O2117/ 8.8/1

-Zerr; order has besn found at step number : 8091o.u



&ro order has been found at step number":
'sf,, 193,031pm (calc: 193 . 0'41739nm ) Offset

81208.0
O.lO3778nm SSteps ~

193.699nm (calcs' 193. 699OOinm) Offset --'.: O.p36494nm
105.17
36.99

•«ef. 193.03inm (calc: 193. 041739nm) ̂ Of fset̂ =:\''QV.lO3925
-'H • 220.353nm (calc; 220. 546682nm)' -Of f set'1-'iw-'rQ.'.':'i'5i6'95

3925nm -. #Steps =' 105.32
).T5i09!5nm #Steos - -154.48-' ' •

193.699. .140.26

•———;12 7,02s 38 6/24/93 ———- ••'

•s-sults for STDLOW -$MEASl-=3 V(~R

. L ;,... S IGN'AL/ si gma . 'EL>.

;s*-0.6311.1/ 150% Pb* 9.6667-/

ef . .193.031.nm- 'Vcalc :":'1931 041739nmj:

:!IG^AL̂ idma';|||̂ l̂

..193..699 ,1677.8 .O.OOOO .153.65
•-•"'."•' ...'•-...',1709.-7 .O.OOOO 155.93

• 171'5.1 "0 .-'OOO'O' -.155.17

1524.1
1553.7
1560.0
1494.7
1411.0:

1462.2



'rs tensities for Recalibration:
Wave LOW

193,699 STDLOW: -0.6311
BTDLDWs 9.6667

Slope
0.00129318
O.OOO691427

";sqression Results :
"";. Wave In tercet-1 :

•IB 193,699 0.000316143-'
--O.OO663330

HI ;. .
STDHIGH:. 1545.9383
STDKI3H: 1455.9503"

2nd Order
O.OOOOO
O.OOOOO

Standard Intensity Concentration Calc. Cone. X Error

193.699

220.353

STDLOW
STDHIGH

STDLOW
STDHIBH

-0.63111
1545.9

9 . 6667
1456.O

O . 0000
2 . 0000

0 . OOOO
'l.OOOO

0 . OOOO
2 . OOOO

o . ouoo
1 . OOOO

O „ 0
0 . 0

o . o
0 . 0

•'inal Repression Results for Method

•• b
.193.699
220 i 353

Intercept
O.OOOS16143
-0.O066S3SO

: LISAS

;:r "- 'Slope : •
O.O0129319

OJOO0691427

.2nd Order
O. OOOOO .'
o. ooooo ,

561nm #Steps
•

,, l-93.-031nm. (cal'c/;; 1934O41';739nm);;-;.vOf f set = 0.1025i
. /•" " ' '''-•• :•"•:•.""'•< '•r:";V^.:---^'^.^^^^:.^^:*'t^ii-V:'-.-:-;. -

••ieasur-.ernentB fcr . NBSi6432C---2Qri673- .";"" ... „ ,. .. . 1

3s -•: ̂ 193. .69.9 "'̂ 278.. 88 Cv,oVoOOO 21-6':'4.q. 62^-402" 0-.:08151 P P M , ' -";:.:--
•'.:r;.^!.'';; ''̂ ^^SSS'.i:̂  •"•-! :O'-. OOOO- . '216^ 9.4V'.'.68 .704 •O.-O8966 PPM"-;?7-.-;v..-.-.- -/ -.- V

. ".'•^•:. "-; ;'V::r277.96"-':-"-O.-OOOO'.-'2i7''.04-.' 60 . 921 • O.:07960 PPM. '•••'.. -l\: ̂ ;,;.-'

;;':;^^/;:ev^--'::%;;'775;. 89.;, 722.63 . O..OOpp,.\f5.3..253-..-.p.p3014 PPM ;;>:,.., ^:,:; .-y
' ;'' ..' ' '794". IS.. '716.77 - 0 . OOOO' • "77. 403 • O.O4684 PPM" -;- -• '-•;;--^>i' fc':-

•. "743.89. 715.86 O.OOOO 28.O27 O.O1269 PPM # - ' ' - ' • '
j / - . •_- . - .,788.80- 716. OO O.OOOO 72. BOO 0.04365 PPM

' •'•:/^£^/;{?':'''^?^^°1^?.lii!PMmbe ' . . - . ' - '. ' . - • ' . : -. ̂ ..V'..,
• •-"•':::-' •- •-••-'i\jb o fVmeas . w i th o e a k ' f o u n d V 3 ' .- " ' ' '~ •' •'. ';-";:

Method: '•'•"'D':, \USAS WITHOUT' RAT 10 ;•6/24/93 •--—'-

3amnle'';^BSl'64.32Cr205673-; ;.; . . 1 #MEAS.= 3.

As ;̂J..9^^99 :̂'136:t;:09:|̂ -̂;C>S f'f' :":^v - ' ' '
• • • • -.i.-a.p^v-.; ;. -:-.. i34/<c )Q-^f)_'Qooo ;-. 'l3';l'.-'-^4'/••^•'2't S6T5 :'0.00452'"'PPM:':-V ' ' " • " /
-.,;;:Vi-';;-; ,•-,')'...-133.:92''0'X)POO- 131 .'61 2.3142 0.00331 PPM



: B i.... i';°. '-' .-:! C' 3 & '''' 3"~ .1 :!rf ivi G! H 3 ,. -- 3

COMC:/ sigms EL; CONC/ s.i.gma

ri 0.00513/ 337, Pb#--0.00237/ 64X

;?f , 193.. 03inm ( calc: . 193.04i739nm) Offset = i O.lO3286nm ftSteps =

.sasurements for RCO 6/23 T-203041- 1

-•=, 193,699 341.-31 • O.OOOO 324.51 16.805 0.01742 PPM ( B1K s
345 . 76 0 ..0000 327 ,. 83 17 . 937 0 . 018S8 PPM (.81K : 0 „ 005 )
343.35 O.OOOO 320.87 22,. 476 '0,02475 PPri ( B1K ; O.OO5)

b 220.353 1756 = 7 874.75 O.OOOO 881.93 0.6055 PPM ( B1K s --O „ 002)
171S.7 880.68 O.OOOO -838.05 O.5751 PPM ( B1K ; -0.002)
1775,,0 877.33 0.0000 897.70 0.6164 PPM ( BlK-'s -O, O02)

—— 12:27;27 6/24/93 ———-- Methods D:\USAS WITHOUT RATIO

;T-..7>Dle RCO 6/23 T-203041- 1 ttMEAS „'= 3

CONC/ sigma EL CONC/ sigma . .

fcp.020'35/ 19% Pb 0.59907 3.6% . /..•.'*:••.-:-.• •••.-:;' '

?f. 193.031nm (calc: 193.041739nm) Offset = O..iQ3716nm frSteps = 1O5.11

rasurements far RCO 6/23 D-2O3041- . ' .1

• 193 ,,69? 319 „ 99 0.0000 316. BB 3. 1067-0.00030 PPM * ( BIK s O,005)
.319.48 O.OOOO 316.63 2.8467-0.OOO63 PPM * ( BIK s ; O.OO5)
32O„33 O„OOOO 31 9.O2 1.3133-0.00262 PPM £ ( BIK s O.OO5)

Calculation around 0
;.• 220,353 914.09 827.79 O.OOOO 86.304 O.O5536 PPM ( BIK s -O „ O02)

-—— .12:32:10 6/24/93 ———:- Methods D:\.USA3 WITHOUT RATIO

^iple RCO 6/23 D-2O3041- / i #MEA3 .-• . .3

CONC/ sicma EL "'. COlHiC/ 'siama

1107. Pb 0

Offset = O..100189nm

-

101' ,,53

78 O.4235 PPM
PPl-l



96053 1.380.9 O.OOOO 94677 65,. 46 PPM ( BIK
93629 1398.1 O.OOOO 9223O 63 ,,77 r'Pri i

6/24/93 - -- - - ~- iv: -1 i"; a-! - '̂ '• ''"•'••' S A5 w:i: T;'";'••';--:T i:;-A

[(=• 4B 6/23 T-203041-. 1 #iviEA3.. - 3

CQIMC/ sigma EL CONC/ sigma

0.4201/ 2.5% Pb 65.17/ 2.07. .

ef. 193.031nm (calcs 193.O41739nm) Offset - 0.103057nm wSteps = 104.44.

easuremants for 4B 6/23 f>-203041- - 1

s 193.699 321.08 0. OOOOi 301.14 19.936 0.02147 PPM ( B1K': : Y '• .0.005)
314.43 O.OOOO. 302.'28 12.152 0.01140 PPM ( BIK : '' '0.005)
333.18 O.OOOO 3O6.13 27.055 0.03O67 PPM ( BIK..:?... 0. OQ5) ./ • '
1659.5 8O4.52 O.OOOO 854.94 p. 5868. PPM. (.'BIK-.:.:.... -p,;O02) /.:';•.
1727.3 807.32 O.OOOO 919.99 0.6318 PPM.'."( ; B1K;-. :;|?̂ ;-̂ -p:VPP2;) ^\v';:
1649.6 813.07 O.OOOO 836.55 O. 57.41 .PPM •-. (' B1K-. :'-K';'-6'. O02 ) ' • - • " - '

i: D:\U3AS WITHOUT RATIO' "f"'̂?'̂ '̂;̂. ."' -T ' '•"'.

1 -#MEAS.«: 3̂ ,i;-,

--—- 12;41:36 6/24/93 --——-, Method

amole 4B 6/23 t̂ -203041- .

CONC/ sioma EL .CONC/ siama- - • . . '-: .̂.:-::.!!-̂ .v̂ Â î §̂fSM̂ ¥̂;HsKsS, - . - - • ~ •'".-:.-^--v''-^-'^:'^.'^^^^'':^^;^-'^-; ̂ ;«i'.t.
, 0211B/ • 46X Pb O.5976/ 5.1% -^v^^-^^^^-rtv^^^^il-;:^.

•si. 193.O3inm : (calc.: .193 .?O41739nm;) /.Of f set- = -:-0.;103952nm>;'N

.?asurements for MBS •.164.3C-203O4.1- . ,.;;'... ..;.i:j '.'.- : ' '" "^ "-•'•/- 'V^'f^v" ; •

;; . 193.699 ' /235. pi 0.0000 .̂..18.4 ̂ 40,',^-50:. 6i2 ;,0. 0662Z. PPM.;:i,.-.. :. ..;.;.-..'....-̂  .,-.,,
,'" . : ••/".;"' ;.. "230ii 90 O.OOOO >ri-82l;,-7.2,̂ ''4ai;./i7'8V:P;̂ p:63i2APpiv|̂ ;'. -; .-;̂ -!'V "̂:,'? '̂;v:

" 236'. 5i ' O'.-OOOO '^'rS7..P7: 49 ;̂44;3 4O".P6475 'PPM-;''''' ''. • - • • . ;: ";;

3 220.353 .669.58 59O..72 ! O.OOOO -;'78.863 O. O47S4 PPM
682 .''17 592 . 63 'O . OOOO 89 . 536 0 .' O5522 PPM
682,46 591.32 .O.OOOO 91.136 0.05633 PPM

•---— 12: 46:19 6/24/93, ——-- Method :.'.."p:\USAS WITHOUT RATIO

-mnle NBB 1643C-203041-' -. : ; : •' . '•'. ' 1""""'"

CONC/ sigma, EL". . ,-.CDN(j3/ sigma

0. 06471 / 2.47. Pb 0 .€5313C /. ;:S &/.

':"*-,':

•;•»;.•••;. < ''••-•••'.



THE DOE FUN COMPANY
SMELTING DIVISION

HERCULANEUM, MISSOURI

HEAVY METALS IN WASTE WATER TREATMENT PLANT SAMPLES
r e p o r t e d i n p p m

30-JUN-93 ANALYST = MARILYN PRG = WATER

SAMPLE

4/30 001

5/21 001

6/16 001

AS

1.08

~. 30

.0 . 09

ZN

0 . 0 2

0:02

0.04

CD

0.01

0.01

0.02

PB

< . 0 5

< . 0 5

•0.17

CO

0 .02

0.02

0.03

TSS
— rag/L—

504
*"& / U



4 U.

THE DOE RUN COMPANY
SMELTING DIVISION

HERCULANEUM, MISSOURI

HEAVY METALS IN WASTE WATER TREATMENT PLANT SAMPLES

30--J UN-93 ANALYST = MARILYN PR6 - WATER

SAMPLE

4/30 001

5/21 001

6/16 001

"AS

1 . OS

. 30

0 . 09
i

' ZN

0 . 02

o . 02

0 . 04

CD

0 . 0 1

0.01

0 . 02

PB -

< .05

•C.05

0.17

cu
0 . 02

0 . 02

0 . 03

TSS
-mq/L .
< 10.

< 10.

< 10.

i
—— r

'pt

3(

lc

analysis performed.7/5/93

4/2S 001
COMP

5/13 001
COMP

6/10 001
COMP

< 10.

< 10.

< 10.

Tig/L—-

319.

286.

290.



19o.031n~; (oa. !'"•
y ; 4 . 4 " -. M ;-, (',--•

Offset - 0 . I Ooooonri Ŝ;:.-rPS
Offset = -0 . 167377nm tfSteps

-106.10: 193. 04'1739nnO Of f set.- = ' 0 . 105034nin tfSteps
,Mim (c'alc: '220 . 546682nm ) Offset .='-().. 15846Snm tf

j.93. O.'-lMff! (calc: 193. 04-1739nm) Offset = 0. 103401nm tf-Steps

•^••ilts for STDLOW

J 214.438 336.61 0.0000 337.12-0.50667 *
336.40 0.0000 336.47-0.07333 *'
338.17 0.0000 335.74 2.4333 *_

Calculation around 0 :

:; 220.353 394.75 390.18 395.45 2.3796 *
394.43 '.386.90 396.78 3.4114 *
392.84 393.30, 396.77 -1.9040--*'

Calculation around 0 ;'

——— 8:49:48 6/30/93 ———— •

-3sulte for STDLOW 1*MEAS.=3 :(R)

L SIGNAL/sigma EL SIGNAL/sigma

-j* 0.61778/ 260% Pb* 1.29.57 / 220%

106.78
170.75

106.44.
162.02 *

104.79

193.031nm (calc: 193.041739nm) Offset = 0.103553nm

.Uts for STDHIGK . .

104.94

347.37 1809.9
348.87 .1760.1
346.58 1735.2

214.438 2157.3 0.0000
2108.9 0.0000
2081.8 0.0000

220.353 950.42 393.93 396.85 555.28
938.67 397.04 .393.40 543.15
958.63 '=399..11 ' 395.22 561.14

--- 8:54:45 6/30/93 ———

:u.lts for STDHIGH #MEAS.=3 (R)

SIGNAL/sigma EL SIGNAL/sigma-

1768.4/ 2.2% Pb - 553.19/ 1.7%

.tensities for Recalibratibn
;i . Wave ..'>• A ----.v -

214.438. ..'V .STDLOW
220.353 '--•: -STDLOW

L Wave.
' .214. -438-
. 220.353

O.OCT873676
-0^0234773

0.6178
1.2957

. Slope
0.00141421
0.0181195

HI •
STDHIGH: 1768.3845
STDHIGH: 553.1885

2nd Order
0.00000
0.00000

n 31 ri •i-p? o/-i 7p.,'



for STDLOW ;

214.438

••;!

337.86 ^.OOOO 340.84 -2.9800 *
' 338. /• u.OOuO" 335.25 3.1600 *
3:7 ..o 0..0000 333.11 2.8333 *

'"'•. ...julation around 0
394.6? 395.17 398.77 -2.0500 *
?,.fi.', .02 390.86 .398.27-0.92784*
o93.31 390.97 395.45 0.46730 *

Calculation around 0

--- 9:02:36 6/30/93 —— —

uits for STDLOW tfMEAS. =3 (R)

SIGNAL/sigma EL SIGNAL/sigma

1.0044/ 340% Pb*-0.83686/ 150%

-f. 193.031nm (calc: 193 . 04I739nm) Offset =

esults for STDHIGH

d 214.438. .2141.4,- 0.0000 344.17 1797.2
'2147.2 0.0000 345.68 1801.5
2166.3 0.0000 343.76 1822.5

b 220.. 353 .953.49 397.37 402.49 553.69
948.55 398.93 403.00 547.93
971.10 393.71 401.20 574.27

0.103975nm SSteps =' 105.37

9:07i33 6/30/93 ———— -

aults for STDHIGH #MEAS.=3 (R)

SIGNAL/sigma . EL SIGNAL/sigma

! 1807. I/ 0.75% Pb 558. 63/ 2.5%

itensitiee for Recalibration:
H Wave LOW
J. 214.438 STDLOW:
:. 220.353 STDLOW:

1.0044
-0.8369

HI
STDHIGH: 1807.0687
STDHIGH: 558.62S4

-.•gression Results : '
Wave -Intercept

.: 214.438 -. •-0.00139038
.:. 220.353 0.0149582

Slope
0.00138423
0.0178742

2nd Order
0.00000
0.00000

Standard Intensity Concentration Calc. Cone. % Error

i_ 214,438 -

J20.353

.STDLOW
STDHIGH

STDLOW
STDHIGH

1.0044
• . 1807.1

. -0.83686 "•-
558^.63

0.0000
2.5000

0.0000 .
10.000

. 0.0000
2.5000

0.0000
10.000

0.0
0.0

0.0
0.0



j .!):.'• 4 r'Ph

198. 04r739nra.; Offoet - 0 . 104527nm #Ste.ps

00(in 3-^5.18 1653. A.
577. of"

.SO.! PPM

'3 W I T H O U T l\rtT

liliiiHlil
^"**i-•',,.. ':">;;::-^v;-,:-M
-.,:- ^-'•••M.-f-t..••;&&*•->:>,:*,j^:-;,v;^*%;;g r-^,^;'-^

'. i'.i.'l-' ''i .'. ''-iU I'K'i--

ĵ ^ !̂̂ î îl?S;S?K:::



.2:...'•
1 6 v , -< ;- 7 0 • 0- 0 O 0 0 •, O :! - 3 •_• 1. •:::. V ,. ••"• >

' D ::::.- si A-'- o ,,oo • > . ; . - o , coo;,' 83 . B50
64,,t::07- 0..0000. O ., 0 . X' ?><• ; • „ b07

.,-.: ,-..•'. . 3..% ' :.." •,::-,. "•• 3 1 S1 . 6.;., . 0, COOO 2 . 3200
:•::;:.. c." :• •,:;• , ;•; v .:-.. coou 2,,4;:^.

L'.:~'.'i . cu 1 a cion around 0 .
,': X 3 - ;.; .,.060,i::; .O.OOOO, 0., 0000 1060.8

:;-.:;..-^,,7 o., ooov o.oooo 1016.7
1010,0 iXOOOO: 0.0000 1010.0

•••-.,;•..;.: : ' v : •' 4 o/3 j./73 ---•.-•-- ' .-

-1 rs for 370LGW -SMEAS . -3 •( R )

;:7n-i3>A:.../siqrnc- EL SI3NAL../vicuna EL SIGNAL/aiqma EL SIGNAL/sigma

167,. ^8 / 2,07, Co* S4.673/ 0.907. Pb* 2.6267/ • 15X Cu 1O29.2/ 2,7/1

s?f, 193,031'-:;r: c'calc:;: 193-. O41739n(V;;

-suits for • STDHIGH \, '_ : ,'
• ',

v 213.856

= '0.1O3565nm .95'

214,433

..96791
,:.973S3
9S494

"1.0363
' 1,1052
1 1252

96791 0.0000 -0.0000
97383 0.0000 O.OOOO
-/64:-;;. o.oooo u.oooo
10363 0,0000s .0,0000
11052 0,:0000' -0'. OOOO

• ' 11252 0.0000 0.0000
220.353 4793.. 4 -:19».O9. O.OOOO 4597.4," ' '

496S.5' 196.-44' 0.0000 4772.1
-902 ..2' 197.09 O.OCOO 4705., 1

327,396 . . 395537 ,p..'̂ )OOO' O.OOOO X895;53
: S9970 '030000 0..0000 "' S9970
S9420 0.0000 0.0000 S9420

>'. Cu

•— — i 1,32; 45 6/30/93 .--—-—,

^qm^^-EL-1' SIBWALVsiqm^ "' ;SIBNALVsigma'

3964B/' 0.327.

egression Rt^sults
1 Wave •'. Tntercf^pt'
r» 213.856 -0.00857789
:•! .214,438 --0,0195937
• '••••'"••H -••'•---•• . "vvn :•-,••••> ir- .,;.(-!•, r.-r-

• '

Slope '
0. 0000513404 -

0,000231392

T.DHISH: .97556.2078
-3TDHIEH 3 -' 10S8S I 8745
,STDHIGH: 4691.5104
-.- 5TDHIBH: S9647.'8l40

2nd Order
0.00000
0.00000



I
r

.-• ' 220 ,,35::.'

•••'.-, - - •••- •••• •..:••.,-:. / •, •..:<T o

3T D,... f;i;:
B7DH-GH

STDLGw
STDHIGH

3TDLOW
STDKIOh

34., 670
• ' 103;:? 9

2 . 6267
4691', 5

1029;,. 2
39645

G .. GO;";-"}
. 2 . 5000

G,. OOOO
10.000 •

0.. OOOO
5 ,,OOOG

0- :, 0000
2 „ 50 GO

0 ,. GGGG
10 „ GOG

•0,0000
5 „ OOOO

,,;.,

0 , 0

:.nal ReqrssBion Results for Method s WATER

' Dot,,

214,433
220 ,,333
327,396

'-O..GGS5779V'
-O ,,0195937
-0.00560190
-0.05S0631

SlDDS

G,, OGOG5134u4 .
0., 000231392
0,, 0021.3270.

0,, 000056421 &

2nd Order
0,00000
0=00000
0.00000
O.OOOOO

193.03ir'm f c a l c - .193 . 0417 39n- '! Of fse t

r-;r;STLB for MBS 1.643C--2G304!-•

213..

214.

O ,: 10 3 21G n ,T: # 51 e u E =-•-• 10 4 . 5 9

1

S56

-43S

7 r I'-

396

1.647

1654
151.
1 50 .
149.
192... ..... ....

1 9 6 =
149A
1435
•1473

,1
.3
.9
94
32
33
4.0
.1 b

0
. G
0

«

r.

0.
0
0

"
.JL

1

n

n

000 Or
OOOO
OOOO:
OOOO
OOOO
OOOO -

7-5.31'
__ 5,. 13

96 172,, 95'
.B
,4
.0

, 0
0
G

-.
•~

::

OOOG; .
OOOO;
OOOO:

0
o
0
0
0
0
0
0
G
0
0
0

.0000

.,0000

. OOOO

.0000
„ 0000
„ OOOO
.0000
.,0000
.OOOO
, OOGO
„ OOOO
, OC'GG

1647.1
J.623.3
1654.9
151
150
149
17.
20,,
24.,

.94

.62.
„ 33
092
057
006

149.6.B
1435.4

GT473 , 0

0,07599
0,07502
0 ,07639
G, 01556
0,01530
O:-.. 01496
0..030S5
0.03717
G. 04560
O.O263S'
0,02574.
0.02S04

PPM
PPM
PPri
pPs-i
PPM
PFK
PPM
PPM
pp;\
F: -•,--;
pp.;,:

PPM

il,:42':50 6/30/93 :--::---:-

.1643C-203041-. "',

:." ;S:tVUJM-ER- WITHOUT RAT I?

---««:3i-!-:.::/ siorns. ;'-!..' • •• • •
: <; o

CGKiC/

2G/;. Cu O.G2572/ 2 „ 67.

T.- - :..--•-. Z

213,.;j56

21.4.438

149., 35
146.59
150.75
85,120
34,, ISO.
33,3.93

0.0000
0.0000
G.,0000'
O,. OGGG
0 . 0000:
O ,. OGOG-

0.0000 149,, 35-0,, 00091 PF'M
0.0000 146. 59-0:. 00105 PPM
0,0000 150.75--0.. GOOS4 PPM
0.0000 85.120 0,00010 PPM s
'0.0000 • 34,: 180--0,. 00012 Pr-M <:

79-<- G,. '• if'-:'M--:;'V '- ";-:"



L~ ;.,„•/•;• .:::•,:• ,..,: 5 :.:• , C'OOv '.I.. 54OU V.. Ovl .V, -rv! -'-
," r ;..:•;. ;:':O 0

956,3:3 0,,00-JO O . OOOC 95- , 36- O ., UO ̂ 11
9 53 ..35 O.OC-,,0" O,'vOOO 953 ,.£:-••• p , 00425 PPh

11552:31 6/30/93 .——.-,- • hethoJ :: D :; \WATER ^ITHQUT RATIO

CONC/ siqma.EL ' .Cdii;C/ siarna EL - CONE/ siq;n^. EL CDNC/

0.00093/ 12% Cd*--0.00010/ 190% >b* 0.00247/ 110% Cu -O.OO356/ 30%

193,,03inm i;::al;::s 193 . 041739nm ) Off set = ;o»

for 4/30 O01-2O3041- 1

= 1O3..93

213,356

214,433

22P.353

327.396

.'..l':53::P2 6/30/93. ————

467 .
467.
474 .
127.
124.
127.
'224.
222.
220.
1352
1339
1307

64
67
19
22
49
5P
07
04
33
.8
.P
-7. /

O.PPPP .
(.>'. PPi)O .
P . 0000
•P.OPPP
p . pppp
O.OPOP
199.P4
199.76
197.96
P . POPP
P . PPOP
P. PPPP ;

P
p
P
P
P
0
P
O
P
P
P
P

. PPPO

. 0000

. POPO

. PPOP

. PPOP

. PPOO

. pppp

. pppp

. POOP

. pppp

. pppp

. OOPP

467.64
467 . 67
474 ..19
127.22
124.49
127.5P
25.P29
22.276
22.373
1352.8
1339. P
13P7.7

P.
P.
P.
P.
P.
0.
0.
0.
0.
O.
P.
P".

PI'636.
01637
P167P
PP995
PP932
O1O01
04531
03944
P3964
P2182
P21P3
PI 927

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

( BIK
( BIK
( BIK
( BIK
( BIK
( BIK
( BIK
( BIK
( BIK
( BIK
( BIK
( BIK

•' -P,
-O.
-P.
.-P .
-0.
-0.
p.
o.
P;:

. -P.
-0.
-Or

001)
OP1 )
PP1 )
OPP )
POP )
OOQ)
002 )
002')
P02)
004 )
004)
PP4 )

Method: D:\WATER WITHOUT RATIO

4/30 001-203041- 1 #MEAS.,= 3

EL , CONC/ sign;-- EL. CONC/ sigma EL CONC/

• • " • • ' : ' 7 '"•" 7 .. 7 . X2071/ 6..3%

=n%..JL93^.!031nm (cal:'c:y.i93...04i739nm).. Of/feet = .'.O..ip3811nm' -#Steps..=' .;105%20: '••
••/...;/̂ -." ' •• - ' V - , , . . . ' . - . . . '. .... ,.\,;.., , '_ . . ' . . ' •

?as*.\rements for 5/21 001-203041- 1 ._ ' 7 . •' ' . • :

s '2l'3%Q56' ̂7b̂ 83̂ ''"6V''ob.̂  '.470.83 OJP1653 PPM ( BIK : .-P.001.)
y,r,,-. ./,,., v,^x^.^xJ.xJs^^.,.v»...^^(.,..^y^- PPM ( BIK : -p/,00.i)...';.

.V ('. BIK -T\ -rOvOQO)- •
F04aB9,7PBM'... (.-B1K-X '.,/:• •Oy.OOZj.M'.'
:04̂ '̂ P.PM ••(./BlK'"':/'V O^OOZ)^" "

: '- '̂ Q\'bd'4) '•
2pi85'i'-.:PPM. ( BIK. : / -OJO04.) .-

-—-• 12s 03: 34 -6/30/ : '•• Methods" .'D: ̂  WATER WITHOUT RAT ID



r
.!:' .:..; };• '. ;'.:. 3.1 C 7 1'"/ 3 , U •»'>•17:;:; 9 i - -.-

-:;•: for 6/16 OO1-2O3O41---
:
:

2 23 ,,95;-; 840,22 . 0 , OOOO O „ OOOO
9~'-3,, 7'2 O,pOOO 0.. 0000
938 = 05 ;-0,0000 ' 0,0000

2137,438 149,55 0 „ OOOO 0,0000
154,65 , 0.0000 0,0000
154,18 0,,-0000 0,0000

22C..353 299s4.i. ^21.6,2b O-..0000
294,54 - 214,54 O„OOOO
298,06 215.09 , -0..0000

327,396 1431,4 O.OOOO. 0,0000
1465,, 8 ' 0,;0000 0 .OOOO
1423,2 0,0000 0,0000

. -;'1 •::.;•:•••: •'- •'.'.. l"0537! 7 :"-•:•

£40,,22

839,05
149,55
154,65
154,18
83,213:.
80,000
82.969
1481.4-
1465,8
1423,2

0,,O3543 ;:9v,

0,03538 PPM
0,01511 PPM
0,01629 PPM
0,016i? PPM
0., 1694 PPK
0,1625 PPM
3,1689 PPM

b,, 02907 PPM
0,02819 PPM
0,02579 PPM

'.
;
(
(
i
(
•:
i
(
(
(
i

,:.:- :,\< f.
.3 ':,. •< .-;
B 1 r:-: :
B1K :;
B 1 ;< =
/"IK ;:
BI:-: ::
B I !< s
BIK E
B1K t
BIK ;;
BIK :;

-•0

.....,;;.

..... ;;;,

....(••

- - 0
':•'

0
0

- 0
--0
-0

,0^7- ;
, O...7. .
,001 ;
.. OOO :
,. ooc- :•
..010 •;
, ~.:>;'s •
.. O02 ;
,002)
, 004 )
, 004 )
. 004 i

12;:0-;S05 6/30/93

6/16 001--20304-1-

— :- Methods D : \ W A T E R .WITHOUT RATIO
!
1 £i*iEA3 „ - 3

vO/ siqma El;. CDNC/ siqma EL.. CGNC/- slams EL CGNC/ siqm-

v,03552/ 0,41% Cd; 0.015B6/ 4 . 1 % Pb 0.1669/ 2.3% Cu O.C2768/ 6,1%

--:7, ..73,031-.-: • c.£.ict-. 193 „ O41739n;rn Offset' = 0 . l-C3203r,:-.

--•:-.•:•>-... ^/ni-r. ,:.-i. TO," N36-203041- i '

213,.S3;., 1451.5 • 0,0000 O.OOOO 1451,5 O.,0668S PPM
1461,,3 -0.0000 0..0000 1-461.3 0,O6739 PPM
1473,3 . 0.0000 0,0000 1473,3 0,06799 PPM

214 ,,-38 144.74 .. 0 „ OOOO : O..QPOO.,. 14:4,74 D , 01400 PPM
141,40 --0,,':000b. \_0,0000 '• 1413;40- 0., 01323 PPM
142,43 O.OOOO

220,353

J z = D - > = 104,.59

B1K

BIK
B1K

...,...., ̂  ,..:>,̂

142,43 O.pOpp-; 0,0000 ' ;142.'43H::!., 01347 PPM i B1K
.191,81 !7'57-i7 -O/-^OOO' "16.,: 6'4;57O,-C'27.'.i.:S F-7:3'-'i f Bl;<
19! ,,27 13:5;,; 2 7 O ""dopO .bjl'a JO^oCo , 02613 PPM .1 Bll::
'."2.772 17:5.. 3- 2; ? 'O,'!;. 30": 773:52,;;rf33' -0,0-29:...;. 9 P."- .; 13, ,-•,
I-d'/0,2 ;.; ̂ •',f^^]::..yf:^':^^-:^.^:7^ia2^'^^2^^ Pr\'i \ B1K
'1'2,72 ..7.35..3:
1-70,2
1479 ,,6 -•-'•<
1464.:3̂ 31

: - ._• _

i ••-.:•?- --7": x
------ !2:;14;:36 6/30/933:--:-̂

. , ••-_!•-•

);:3:b::/;"bc>ob.-- .1479",, 0-0̂ 02.897 PPM
4,',.-330-n 02811. PPM
. - ' -7:

B1K
B1K

;, 7. E: 9 w r"" K 8'_; T ?\ A T i c

-0.00-1)
--r>.,001)
--0.. 001)
-0,0005
'•--0,000)

'":-o. od'o.)
0,002)
0,602;
•-..-• , -1; -.-• 2 •

"•-0,-C04$
-. - •' •

-••'.: , '-..-' ...•; -.i- .:

-0„004)

--.-'_! i, o.:'_:;-,:'• '-••'" ":" -''" - •"••

!,,06742/ 0.83X Gd 0.01357/ 2,9X Pb 0,02753/ 3,3% Cu 0,02850/ 1 ,. 53"

•.,, i.93.031nfa. ;• c-al c r,.- ^ 7 7 o - ; 9 - :



P'
s--; . I73.031r.vn -ca!!;:. ," j93... O4173/7;-,rr'. Of - O -.025 :J.:.:-

., Iv3,031nr;, (calc. i 193 ,, 04 .173 vrv::} Offset - 0,lQ26v7r:- -•;

ts for STDL.OW

i'v3,.69'7 US,. 36 0 ,,OOOO 35.920' 32..'
.1.16.74 O',,0000 36.707 . 30 ., 029 ;
117.52 0.0000 86.193 31.323

220,.3t3 324.26 - 316,,;11 0 „ OOOO B..J.533 ;
337,. 9EJ 316.71 O. OOOO 21,270 :
3-,•-.- ,; "V, ••:,• ., ;:•: -; •;• ..-. .-, •, ••- .- .".•.'-' .-- <~. ••

-...' . .; •....-.:_. -.„• ..-.. ̂_. u ..;.. . •._; u \.-'':.• ,.-'-..' •>'••• ->'— •• ""•' •—'-'-'

340,,00: 3l5,,-2? 0..0000 24,,7r2
Total nurnbsr of fueaBurementB ;: 4
Nb of rneasn with oeak found ; 3

...——12s 24s 51 6/-30/93 ——,-

-::::.-Its; for STDLOW tMEAB. =3:

.. GI3MAL/Big;i^ EL.

;::. 31.263/ 3,. 9/i Pb* 22.311/ 7,7%

,f. i93,031nm .icalc; 193.041739nm) Offset =•-•

5 for STDHIGH . . • •

•; '193 ,,699 1090.. 3'v-0.0000 96.767 994.0.2.
1069.6 0.0000 99.333 970.2S
.1075.6 0.0000 97.347 978.30

220.353 1108.4 340. £7 .'O.OOOO 767.52
11.01.5 ; 339. 73--' 0.0000 761,, SI'
1139.5 ' 336.65 "O.'OOOO 802.33'

— — 12;29s46 6/30/93'———— -

.'suits for STDHIGH 4riEAS v=3. -XR ) •..: :'

.. SlGMftL/sigma EL SISNAL'/sig'ma . . '

990. B7/ '1.2% Pb . 77744i/-'.. 2 , 9X '
: . ..-"•"'' ' ^ , :"-

•tensities for Recal
'1 Wave ' . ..::

193.699
220.353

Ksion Results ;
vo Intercept
,.699 -0.0658453

'.220.353 -0.0302290

0 „ :i 02..: :.:: -"- = 103.48

. Slope
0.. 00210614
0.00132521

s 777.4044

2nd Order"
0,00000
0.00000

Standard Intensity Concentration Calc. Cone. X Error

1.93 „ 699



3 i'DLOW
STDHIGH

22*811
1.0000

o,. o
o. r.-

:.'. F-scirec.si.cn R =» -, i.; 11 s for r' 7-rr :":: -i =' LISAS

t„ Wave
193,699
220,353

Intercept
-0.0658453
-0.0302290

O,, 00210614
0,00132521

2nd Order
O.OOOOO
O.00000

:?f. 193.03.tnm ( calc :; 193 . 041739nm ) . Offset ~ ' 0 „ 101774m?: SSteos = 103,14

for NBS 1643C-2O6B90- .1

:; 193.699 178.17 'o.OOOO 125,84 52,327 0 „ 04436 PPM
ISO . OS ' ' O-. OOO.O 125,- 64 54 „ 44 5 0 ,. O4SS2 PPH
178.49 0.0000 126.61 51.S7S .0.04342 PPM

::. 220.353 396.73 355.65 O.OOOO 41.075 O ..02420 PPM
"97.57 360.76 O.OOOO 36 . SOS 0.01855 PPM
;399.53 . 362.29 O.OOOO 37.243 O.O1913 PPM

— — 12s "36: 57 6/3O/93 —— ; — Method; D.: XU.SAS WITHOUT RATIO

ample NBS 1643C-2O6890-- . . 1 #MEAS.= 3

CONC/.sigma EL CONC/ sigma . . : . •

-, 0.04553/ 6.3% Pb 0.02063/ 157.

^ri93.031nm (calc: 193.041739nm) Offset

•7suits for

.•93.699 92.069 O.OOOO 33.240 S.B293
96.562 0.0000 ,81.973 14.589
95.972 0.0000 81.127 14.846

220.353 314.3,9. 303.78' 0.0000 11.10?
317.02 307.75 O.OOOO 9.2723
333.69 306.67 0.0000' '27.021

•——12:41s 06 6/30/93 ————

...:,-..'.:-£ for STELOW w,"-!EA3.=3 ;R;

... SISNAL/sigma EL SIBNAL/sigrna

12.755/ 27% Pb 15.801/ 62X

0.102540nm #Steos-= 1O3..91

193.031nrn '(calc: 193 . O41739nm )

ts. for .STDKIGH- •• '•

Of fset. = ' . O . iO2O66n,r: = 1O3..43

19i3V6?.9;;r'i660:.9''-V.-6:vOOpO..-.'.97.-460V '963., 45 •
1061.2 O.OOOO. 98.633 .' 962. 58
1049.9 O.OOOO 991180 ':95O.7O

220.'3.53-'. ,:il3.5-..9 ,-340..11 yb,.OOp.O .-795.77.
. ..,'̂  •"•;:.::i'252Yl:., 338: 67 " .0.0000, ,,913. 40 '

OC'-.>---< v--.,Wc5C; .- —— •. ,:.̂ Wo .,->«,- X'-:-X;\XX--i:;:-.r,=:/ --=r, .•••••



0/3O/93. -:—————
"•• '"'•'=

..-suits; for STDHIGH-#MEAS.=3.(R)

.; SIGNAL/sigma. EL: BIGNAL/siqrna

953.91/ 0.747. Pb.'- 321.91/ ' 9.9X

ntsnsit.-i.ss for Re-calibration:
1-1 Wave ' '• . .' -LOW

193 ,,699 STDLOW s
L. 220 ,,353 STDLOW:

12.7546
15.8006

HI
STDHIGH: 95S.91O9
BTDHIGH: 821,9148

I Wave-
s 193.699
b'' 220.353

193.699

220'. 3 53

Intercept
0.0269610 :

0.0196010 •

Slope
0.00211382
0,, 00124052

2nd Order
0'. 00000
0.00000

Standard 'intensity Concentration Gale. Cone. X Error-

STDLOW
STDHIGH

STDLOW '
snv-iisH

. 12.755
95S.91

15.801
821.91

0.0000
2,0000

0 . 0000
.;. „ coco

0 . 0000
2,0000

0 . 0000
1.0000

0 . 0
0 „ 0

0 ,. 0
0 „ 0

Regression Resul t.s- -'-f or Method s USAS

Wave ,.;•.- .'.-..Intercept'-'.'- ••' . ' .: . Slope ' ' •'•.•'. -• ,..,2nd urder
:.j '193.699. '' ' '. '-ibVo2696'10 " 0.00211382 ' ' 0.00000
- 220.353 • ;;';-0.0196010 ;' -: . 0...00124052 .-. ' .. O'.-00000 . . . . . . .

^•f.- 193.031nm (calc:. 193.b4i739nm). ./Offset = 0.101622nm #Steps = 102.98

zasurements-for NBS •.1643C-206B9O- . -'• 1

'193.699 184,96 0.0000 126.33 58.638"0.09699-PPM
. ' ,:;SO,40" 0,0000 127.69 52.716 O.O344/ PPM

183.42 0.0000. .126.56. 56.858 0.09323 PPM
; 220. 353''• .394.73 • !• 364. 35 -': O . 0000 '30.434 0.01815 PPM

396.22 359.62 0 .0000 36.598 0. 0.2530 PPM
393.46 357.56 O.0000 40.897 O.03113 PPM

------- 12r50;?q 6/30/93 ---—— Method:

NBS 1643C-206890- 1

COIMC/ sigms..EL"'' .' <CONC/ sigma .
. - -

0.09156/ • 7.0% Pb 0.02503/ 26%

D:\USAS WITHOUT RATIO
• - . •- '

.== 3

:-;v 193.03inm_(calci.. 193.Q41739nm) Of fset - ' 0 ., 10234 inm . #Steps

for BLK-20689O- 1 -

193.699 97.020 0. 00.00 B6 . 153 ' 0 . 86667-0 . 02513 PPM
Hv-999 0,,0000 B5.. ••;87 4 . j 126--O „ 01827 PPM

103.71



iV

J..2; 57:5.2

e 3LK-20(':.-

CONC/ ?\:

,02479/

•--...••.<•:.. ' •_•
•/' ::: . • '•• .'

.7 3ji, -';.-"
.:-.-=

./ ,0/93 -;

-!

... EL :.

•/.- Pb;i--o...oo:r;4Q/ >

3.;LJ667-o.'oi.4'so ;:;-F;v; ;J.
J.4.704-O.QOj:36 Pi-?';

S 5 • .'. ..
. '""uric.! : 3 .

D:\USAS WITHOUT RATIO

2=- 3

"emervi's

. ••;•-.:;. , -':;'•? ~-

- - ..acf 193..0^.t/3V- ' )

-•./30

Offset = ••Oa.eiE59nm feStecs

1

• • 35
, /•'! -69
/ -. 3.57 0.0000
.'/,'.'. 79 412,21
.-.,• ..66 ••••! OB' ...;..:.
/.. ...33 /i-05,'';i

/ 30/33 •-•-•• -

0.. 0033- /•!•:>•'•• 99 500 ,,96 1,057 PPH
O..0:,<0'.' : • : - • • • S3 509 ,.84 l.,-07£: p-7-i

•V.. 41 527.16 1.112 PPM

: 2IK 3
: PI;--: 5

0.3300 50.579 O.O4654 PPH f RU::: I
0 '.'•'•'00 57,542 '0.05513 PPM ( vri- ".
•:• .'..-'00 57,915 0.05564 PPH ( E1K ;

'\U3AS WITHOUT RATIO

, .,:,::. EL

,o ;;:;•:
• . .::-:••/
• -. -...- .'.-

103322

-0., 025;
-0.025)
--0,-025)
-0 „ 003 )
--0 , 003 ;
-0.003)

1S3.6V •

220 ,3.

... •:..••

5/21

= 0., 10.i.43in

i/. 54 O',,0000_ j,/3..i3 144.41 O73031 .FPh
I /; . 95 0 . 0000 3 ,: /'••' •• 56 , ,t/i2;; 39 ...0 .'2988 PPM

. i ; !.. 47 - O . OU.'." .̂ .' •' "• - r;S , 1*44 ., 79 ' .0 ,. 3039 PPM
- .v . ,00 4".v\^^-'' •••-'".'OO.. 63/641 6.06275 '"~;<\

o/30/ :?3 r- ••-• -r-c s Ds \USA3 WriXZUT

nma EL ' ... CQNC/ '..;lgma

.102 ,,34

-0.025)
-0,035)
--0.02 5')
-•::>:, 003)
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t ••-: G , 1021 '•. ....:':;•. •;•!•..: -.o- ;v :::: • 1

..'.v3..':9'.' 224.9? 0,00.00 j.7Ê ,3l 46,672 0.0964S !-'(•'• !\ J HLr-:. ;; -0 '"25}
220 , 90 0 . 0000 181.19 39.709 0.081/6 Pi" hi ( B1K ; -0.025,
227,26 0 . 0000 180 ,,94 .46.316 0.09573 PP^- ( D1K ; --0 .. 0235

22G..3:-3 ~vv,79- 4 5'1 .'05 0 , 0000 243.74 0.. 2924 F-'M { BI-, r -0. :G3O
694.62' :449.»3 0 ,. OOOO 244 , 74 0,,2B74 Prl-i i H1K :•: • -3. -V;3 ;
.72.:;, 71 .456.65 O . OOOO 264 , 06 0.3114 FP/i t I::.i. : -:..>„ 0.'3 ,

---•- 15;27:00 . 6/30/93 -.-••---•-•• Method: D:\uSAS WITHOUT RATIO

:•;::?.: B 6/30 4B D--206890- ' 1 #MEAS.=-' 3

CON::/ =-iqma EL ' CONC/ siq;::5

0.0---.32/ 9*1% F'b 0..297G/ 4 . 37.

: :0. 173.031.nrr, fcalc: 193.041739nm) Offset =. 0.101S44nm #Steos = .103.21

for 6/30. RCd T-206290- ' 1 .

;95. /:?"• 214.78 O.OOOO 182.21 32,5"v 0,06669 PPM ( 21K : -0.025)
215.96 0.0000 179.16 36.801 0,07562 PPM f B1K : -0.025'i
214.79 0,0000 181.03 33.759 0,06912 PPM ( B1K ; -0^025;

220.353 19S9.6 469.52 , 0.0000 1520.0 ' 1.269 PPM •. ̂ _f. ; -u.OG3;.
1949.1 ' 464.04 0., 0000 1̂ .̂ 5.1 1,826 PPM ( 2 IK : -0.003\
1944.3 468.44 O.OOOO 1475.6 1.31=- PPM • B1K : -0.003)

•-— 15:51:43 6/30/93.——"- Method: D:\U8AS WITHOUT RATIO

•/:_•. v: 6/30 r?CC T-206390- ' 1 ^ME4S,= 3

CONC/ sigrr.a EL CONC/ sigma
:

., .07050/ 6.5% Pb 1.S37/ 1,6% . .• • ' ..

0, •.:.93.031nm (bale;. 193. 041739nm) Off set •= '.0.101'562nm #8teps - 102.92

;;:i !..:•-«;•-;:? -its for 6/30 RCO -̂206890- 1

.. -v:/c-:;- 2 •.•••9.33' O.OOC'O 177.55 31 ,978 0,06542 PFM '. P'.K : . -0,025;.
.;:..:...:'- o, ::- ••:.'•... .:..-•"",-.. •::-,;.„ -^ o,06v9..j. :--•-•• : 2 ik : -o.v2=-\
:.!...:: .,'"...• :•,:....••:.:. .... V";.V, ::--. 3-v .:.-3'-7. :.-,0731c-. PF: : •. 31:- ; — I vU2c .•

-..::: ,303 • ̂ 23,77 4.45..̂  ..:,oooo :-s .34.1 .0,030- R PPH •. z'lK - -0.003-,
::.,:::,,::;: -5.,.. . T:.=: ., ,^0:"- 6v ,7-6 0., 070~7 :-•" -, .' 3 IK ? -0 . 0,-.3 .•
-•'..5.86 ".,-54, T 4 '..•.OvOO 5E,,S7C 0« Obi-83 F ~::-; { Hl;< ,; -0 . 003 '; '

• • • • • • - 13; 36: 27 6/30/93 ••----•--• Method :; .' D:\USAS WITHOUT. RATIO

:;:.-- 6/:.vJ RCU J)-206S90-;- ' - 1



.,74.10 ' .0 .-0000 126,97 47.130,0,07266 PPM
169, -04 0 . O'OOb ' 126.35 42.994 0 . 06392 PPiS

230,Pi3 39C.. 15 357.09 o.oooo 41.062 0.03134 /:v;
393„43 360,-4 O.0000 32,995 0.02133 PPM

• 3S7454-- - 35S.S2 .0.0000 23.721 0.01603 PPM

--- 13:41; 10 6/30/93 —-•--,-••• Method: D:\USAS WITHOUT RATIO
i

:<}* M3S-206S90-- • 1 #MEAS." 3

CONC/ si a ma. EL CONC/ sigrna

0,06929/ 6.8% Pb' O.O229O/ 34%



THE DOR RUN COMPANY

SMELTING DIVISION
HEffCULANEfM, HISSODRI

QUALITATIVE 'ANALYSIS 'FOR PB and. AS in WWTP SAMPLES
r e po r t e d i n p.pm

24-JUNE-93 ANALYST = MARILYN PRG = USAS

DATE

6/23

6/23

SAMPLE- '• '
'

RCO

FOREBAY :

PB ppirj
TOTAL

.60 .

65.

PB
DISVLD

1 ————— 1
.05

.60

AS pprn
TOTAL

————————— 1
< . 0 5

. 42

AS
DISVLI

< . 05

< . 05

• - - ••- (; - V.^~'~ =*̂ :*"«VfJ..>



THE DOE RUN COMPANY
SMELTING DIVISION

HERCULANEUM, MISSOURI

HEAVY METALS IN WASTE WATER TREATMENT PLANT SAMPLES
r e p o r t e d i n p p m

30-JUN-93 ANALYST - MARILYN PRG - USPB & USAS

SAMPLE

6/30
FOREBAY

6/30 RCO

AS
TOTAL

0.19 .

0 . 07

AS
DISVLD

0.09

0.07

PB
TOTAL

4.88

1.84

PB
DISVLD

.30

0.07



"O order has been found at steo number ; 80361.0 _ _̂ ...;: ., 193.031nm (caic 193.041739nm) Offset = 0.136425nrn ttbteps - 13a.2c»
213.856nm (calc

L9 3 . 0 3.1. n m ( c a 1 c
4.438n<n (calc

193.031nm (calc
220.353nm (calc

193.031nm (calc
327.396nm (calc:

193.031n m (c a 1 c

suits for STDLOW

21.4 .063273nm) Offset = ~0.i90001nm os = -193.83

193.041739nm) Offset •0.1336OOnm
214.638000nm) Offset ~ ~0.180393nm ttSteps = -184.06

193.O41739nm) Offset = 0.13l592nrn wSteps = 133. -36.
220.54.66S2nm) Offset = -0.166038nm ttSteps = -169.76

193.041739nm) Of f set "=' O.'l33707nm = 135.50
327.567682nm) Offset = -Oi093405nm ttSteps =.--100.24

193.041739nrn) Offset = 0.132914nm ttSteps = 134. 7O

213.856 220.16 0.OOOO O.OOOO 220.16
220.99 0.0000; 0.OOOO 220.99
220.10 O.OOOO O.OOOO 22O.10

214.438 130.07 0.O000' 0.0O00 13O.07 * •
129.81 0.0000. O.OOOO 129.81 *
130.12 0.0000 O.OOOO 130.12 *

Calculation around 0
220.353 253.71 242.02 0.0000 11.690

247.43 243.59. O.OOOO 3.8467 * ...
: 242.99 243.24;' 0 .OOOO-0.25333':*v;;;v

252.83' 237.79 O.OOOO 15.048 ' ;
247.56 239.85 O.OOOO 7.7083
Total number of measurements : 5 .
Nb of meas. with peak found : 3 .

£27.396 1743.2 O.OOOO O.OOOO 1743.2 ,
1768.5 0.OOOO O.OOOO 1768.5
1780.8 0.0000 O.OOOO 1780.8

•—— 7:22:07 7/28/93 ————-

suits f o r STDLOW #MEAS.=3 ( R ) . ' • ' : • ' . , ,

. SIGNAL/sigma EL SIGNAL/sigma EL SIGNAL/sigm'a EL SIGNAL/sigma '"

220.42 / 0.227. Cd*. . 130.OO/ O.137. Pb* 11.482/ 32/1 Cu 1764.2/ -l.l"/.

3 f . 193. 03 1 n m (calc:

..jsults for STDHIGH •

•i 213.856 19872O
195180
196140

d 214.438 27526
27586

1
29107'

193.041739nm) Offset = 0.133958nm **Steps = 135.75,.

220.35 10739 3
10743
10849

u 327.. 396 15851O
162820
167390

O . OOOO
0 . OOOO
0 . OOOO
O.OOOO
0 .0000
0 . OOOO
318.08
318.43
316.89
0 . OOOO
0 . OOOO
0 . OOOO

O. OOOO
O . OOOO
0 . OOOO
0 . OOOO
0 . OOOO
0 . OOOO
0 . OOOO
0 . OOOO
O . OOOO
0 . OOOO
O . OOOO
o . oooo

19872O
195180
196140
27526
27586
29107
10421
.10425
10532
158510
162820
1-67390



SIGNAL. /sip ma EL SIGNAL/sigma EL SiGNAL/sigma EL SIGNAL/sigma

196680/ O.937. Cd 28073/ 3.2/1 Pb

-i ram si ties for Recal i bra ti on : •
-il Wave • LOW
--. .213.856 STDLOW s 22O.4185
::l 214.438 S TDL 0 W : 13 0 . 0 0 0 0 :
::. 220.353 : STDLOW: 11.4822
.i 327.396 ' STDLOW: 1764.1714

.1.04597 O.60X Cu. 16291O/

Hi
- STDHIGH: 19667S.3O45
STDHIGH: 23073.1724
STDHIGH: 10459.1871
STDHIGH: 162905.6374

Egression Results : ' '. •
i. Wave
-, 213.856
j 214.438
::, 220.353
..s 327.396

Intercept
-0.00560981
-0.0116307 •
-0.0109901 :
-0.0547398 ;

Standard Intensity

-. 213

.:! 214

22O

•
• 327

.856

.438

.353

.396

STDLOW
STDHIGH

STDLOW
STDHIGH

STDLOW
STDHIGH

STDLOW
STDHIGH

220.42
196680

13O.OO
28073

11.482
10459

1764.2
162910

Slope
O .00 0 o 254507
O . OOO0894673
0.000957148
0 . 0000310286

Concentration

0 . OOOO
5. OOOO

O . OOOO
2 . 5OOO

O . OOOO
1O.OOO

0 . OOOO
5 . OOOO

2nd Order
0 . OOOOO

Calc

O.
5.

0.
f~\

0.
10

o.
5.

O . OOOOO
(.) . OOOOO
O . OOOOO

. Cone . '/.

OOOO
OOOO

OOOO
5OOO

OOOO
. ooo
OOOO
OOOO

Error

O
O

. o
0

0
o
o
o

. o

.0

.0

. o

.0

.0

.0

.0

Opt Wave
213.856
214.438
220.353
327.396

Intercept
-0.00560981
-0.0116307
-0.0109901
-O.O 547398

nal Rearession Results for Method : WATER

Slope
0.0000254507
0.0000894673
0.000957148
0.0000310286

•sf. 193.031nm (calc: 193.041739nm) Offset

?asurements for NBS1643C- -

213.856

.! 214.438

> 22O.353 3
"

327.396

2nd Order
0.OOOOO
O.OOOOO
0.00000
O.OOOOO

0.-132602nm ttSteps = 134.38

1

2670
2750
2714
287.
O"7"?

278.
316.
315.
322.
2478
2518
2464

.4

.9

.4
27
98
10
31
29
04
.2 [
.4
.8

0.0000
0 . OOOO
0 ..OOOO
0 . OOOO

• o.oooo.
O . OOOO
280.82
281.35
282 . 08
O.OOOO
O.OOOO
0 . OOOO

0
0
0
0
0
o
o
0
0
0
o
0

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

.OOOO

. OOOO

. OOOO

. OOOO

2670 . 4
2750.9
2714.4
287.27
272.98
278.10
35.492
33.941
39.956
2478.2
2518:.4
2464.8

Q
.0
0
0
O
o
0
0
0
0
0
0

.06235

. 06440

. 06347

.01 407

.01279

.01325

. 02298

.02150

.02725

.022 16

. 02340

.02174

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

7:38:00 7/28/93 ——— Method: D:\WATER WITHOUT RATIO



CONC/ sigrna EL CONC/ sigma EL CONC/ sigrna E-.L CONC/ siqma

0.06341 / i . 6% Cd 0.01337/ 4. B7. Pb O.O2391/ ' 13/1 Cu O.O2243/ 3.9%

•;ef. 193.031nm (calc
:"n : 213.856nm (calc

ief. 193.031nm (calc
:c! : 214.438nm (calc

:ef. 193.031nm (calc
:'b : 220.353nm (calc

:ef . 193 . 031nm ( ca 1 c
"•u : .327.396nm (calc

<ef. 193.031nm (caLc.

iesults for STDLOW

193.041739nm)
214.063273nm)

193.0'41739nm)
214.638000nm)

193.041739nm)
220.5466S2nm)

193.0.41739nm)
327.567682nm)

Offset ~ 0.137203nm ftSteos = 139.04
Offset = -0.186801nm ttSteps = -19O.56

Offset = 0.138238nm ttSteps - 140.O9
Offset = -0.178033nm ttSteps •= -181.70

Offset =" 0.139052nm #Steps = 140.92
Offset = -0.166293nm fcSteps = -170.02

Offset = 0.137269nm ttSteps = 139.11
Offset = -0.094711nm ttSteps = -101.64

-193.041739nm) Offset = 0.138747nm #Steps = 140.61

n 213.856 2O8.23 "O.OOOO O.OOOO
210.83 ; O.OOOO O.OOOO
211.88 0.OOOO O.OOOO

d 214.433 126.75 0.0000 O.OOOO
126.44 O.OOOO O.OOOO
125.52 O.OOOO O.OOOO

Calculation around 'O

•
220.353 236.71 235.09 . O.OOOO

2 38.4O 235.61 O.OOOO
233.21 235.57 O.OOOO

Calculation around O
327.396 1489.9 0.O000 O.O000

1493.3 O.OOOO O.OOOO
1529.1 O.OOOO O.OOOO

——— 9:02:52 7/28/93 ——:—

esults for STDLOW ttMEAS.=3 (R)

L SIGNAL/sigma EL SIGNAL/sigma

n 210.31 / 0.89X Cd* 126.24/ 0.51/1

208.23 -
210.83
211.88
126.75 *
126.44 *
125.52 *

1.6133 *
2.7933 *
2.6400 -'*

1489.9
1493.3
1529.1

EL SIGNAL/sigma EL SIGNAL/sigma

Pb* 2.34S9/ 27X Cu 15O4.1/ 1.4X

ef. 193.031nm (calc: 193.O41739nm) Offset = 0.137736nm

:==ults for STDHIGH

213.856

214.438

2O.353

u. 327.396

= 139.58

17O89O
177110
177750
22559
22693
22187
8379 . 3
8319.8
8384 . 1
15985O
16445O

O . OOOO
0 . OOOO
O . OOOO
O . OOOO
0.0000
0 . OOOO
294. O 5
295. Ol
3OO.32
O . OOOO
O . OOOO.

0 . OOOO
0 . OOOO
0 . OOOO
0 . OOOO
O . OOOO
0 . OOOO
0 . OOOO
O . OOOO
0 . OOOO
O . OOOO
O . OOOO

170890
177110
177750
22559
22693
22187
SOS 5. 2
8024 . 7
8O83 . 7
15985O
1 ̂ 4/1 f=,O



•ample NBS1643C- - 1 #MEAS.= 3

L.. CONC/ sigma EL . COIMC/ sigma EL CONC/ sigma EL CONC/ sigma

n O.06341/ 1.6% Cd O.O1337/ 4.8% Pta O.O2391/ 13% Cu O.02243/

ef . 193.03inm (calc
n : 213.856nm (calc

ef. 193.031nm (calc
cl : 214.43Snm (calc

ef. 193.031nm (calc
b : 22O.353nm (calc

si. 193.031nm (calc
u : 327.396nrn (calc

sf. 193.031nm (calc

esults for STDLOW

193.041739nm) Offset = 0.137203nm tiSteos = 139.04
214.063273nm) Offset = -0.186801nm tfSteps = -190.56

193.041739nrn) Offset = 0.13823Snm ttSteps .= 140'.09
214.638000nm) Offset =' -0. 1780S3nm ttSteps = -181. 70

193.041739nm)
220.546682nm)

Offset = 0.139O52nm ttSteps = 140.92
Offset =' -0 . 166293nm ttSteps = -17O.02

193.041739nm) Offset = 0.137269nm
327.5676B2nm) Offset = -0.094711nm

= 139.11
= -1O1.64

193.041739nm) Offset = 0.138747nm ttSteps = 14O.61

23 0.0000 O.OOOO 208.23
210.83 0.0000 O.OOOO 210.83 .
211.88 O.OOOO O.OOOO 211.88

214.433 126.75 O.OOOO O.OOOO 126.75 * -
126.44 ' O.OOOO O.OOOO 126.44 *
125.52 O.OOOO 0.0000 125.52 *

Calculation around O
'220.353 236.71 235.09 O.OOOO 1.6133 * '

238.4O 235.61 O.OOOO 2.7933 * .
238.21 235.57 O.OOOO 2.64OO•#

Calculation around 0
327.396 1489.9 0. OOOiO O.OOOO 1489.9

1493.3 O.OOOO O.OOOO 1493.3
1529.1 0.0000 O.0000 1529.1

-- 9:02:52 7/28/93 -——-

-suits for STDLOW #MEAS,=3 (R)

... SISNAL/sigma EL SIGNAL/sigma EL. SIGNAL/siqma EL S.TGNAL/sigma

-i 210.31/ 0.89% Cd* 126.24/ 0.51% Pb* 2.3489 / 27% Cu. 1504. I/ 1.4%

-sf . . 193.031nm (calc:

ssults for STDHIGH

-i 213.856 17OB90
177110
177750

214.438 22559
22693
22187

b 22O.353 8379.3
8319.8
8384.1

-( 327.396 15985O

193.041739nm) Offset = 0.137736nm s - 139.58

O.OOOO
0 . OOOO
0 . OOOO
O.OOOO
0 . OOOO
O . OOOO
294. O 5
295. Ol
3OO . 32
O.OOOO.

O.
0.
o.
o.
o.
o.
0.
0.
o.
0.

OOOO
OOOO
OOOO
OOOO
OOOO '
OOOO
OOOO
OOOO
OOOO
OOOO

170890
177110
17775O
22559
22693
22187
8085.2
8024 . 7
8OB3 . 7
15985O



9:19:30 7/28/93 ——— Method: D:\WATER WITHOUT RATIO

NBS1643C-. ' - 1. #MEAS.= 3

CONC/ sigma EL . CONC/ sigma EL CONC/ sigma EL CONC/' signv;

^D.06057/ 0.387. Cd 0.01185/ 2. 17. Pb -0.03840/ 5. 57. Cu 0.0130s/ 3". 4"

sf. 193.031nm (calc: 193.041739nm) Offset = O.133282nm ttSteps '- 140.14

£• a sure-merits for BL.K—203564— 1

n 2.13.856 178.58 0.0000 0.0000
176.. 00 C>. OOOO 0 . OOOO
176.20 O.OOOO O.OOOO

d 214.433 95.820 "0.0000 0.0000
97.747 0.0000 0.0000
95.500 .0.0000 O.OOOO

Calculation around 0
ta 220.353 179.31 178.28 O.OOOO

177.30 177.56 0.0000-
181.09 179.81 O.OOOO

Calculation around 0
u 327.396 1244.4 O.OOOO O.OOOO

1246.7 O.OOOO O.OOOO
1294.5 O.0OOO O.0000

178.58-0
176.00-0
.1.76.20-0
95.82O-0
97 . 747-0
95.50O-O

1 . 0333-0
•0 . 26000-0
1 . 2867-O

1244.4-O
1246.7-0
1294.5-0

.00091

. 00098

.00097

. 00340

.00319

. OO344

.O01 63

. O0324

.00 132

.00812

. 00804

.O0655

PPM
PPM
PPM
PPM
PPM
PPM

PPM
PPM
PPM

PPM
PPM
PPM

*
*
*

*
*
*

9:30:37 7/28/93'——-— Method: D:\WATER WITHOUT RATIO

amole BL.K-203564- 1 ttMEAS.= 3

CONC/ sigma EL CONC/ siqma EL CONC/ sigma EL CONC/ sigma

. -O.O0095/ 4.37. -Cd*-0.00334/ 4.17. Pb*-O.OO2O6/ 507. Cu -O.OO757/ 127.

^•f . 193.031nm ( ca Ic : 193 .041739nm ) Offset = O.138542nm ttSteps = 1.40.40

sasurements for A RC 7/26-2O3564- 1'

-i 213.856

::i 214.438

19057
20140
19550
281.43
"?7& ROj^ / ̂ « O *_'

275.80
334.25
336.17
342.16
1694.5
1730.2
1750.9

•0
0
0
O

• o
o

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO
'OOOO

250.82
<-J

. r-,

0
O
O

51.89
50 . 96
. OOOO
. OOOO
. OOOO

o
o
o
0
o
o
o
0
o
o
0
o

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

.0000

. OOOO

. OOOO

19057
20140
19550
281.43
274 . 80
275.80
83.429
84.281
91.196
1694.5
1730.2
175O.9

o
O
0
0.
0.
0.
o
0
0
0.
0 .
o.

. 5393

. 5702

.5534
O2070
01996
02007
. 1026
.1037
.1123
01352
01464
O1528

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

( B1K -f>-
( B1K
( B1K
( B1K
( B1K
( B 1 K
( B 1 K
( B1K
( B1K
( B 1 K
( B 1 K.
( B i K:

-0 .
-0.
-o.
-0 .
-o
-o.
-0.
-0.
-0.
— o .
-o .

001 )
O01 )
001 )
003 )
003 )
OO3 1
002 )
002 )
002 )
008 )
008 )
OOS )

—-— 9:36:38 7/28/93 Method: D:\WATER WITHOUT RATIO

ample A RC 7/26-2O3564-

GONC/ sigma EL . .CONC/ siqma EL

1 #MEAS.= 3

CONC/ sigma EL CONC/ sigma



193.03inm ( c a l c s 193.041739nm) Offset = 0.1380.53nm ttSteps

.tremerits for RCO ^7/28-203564-- 1

213.856

214.43S

327,

——— 9:42:39 7/28/93

9100
8985
9273
215.
220 .
0 •) c:ĵ . -L v.1 .

"VT'T'

723 .
733 .
2021
2046
2066

.9 .

.0 '

. 5 '
69
88 '..
90
78 ,
86
37
.0
.B-
..5 '•

0 . OOOO
0. OOC>0.
0 . OOOO
0 . OOOO
0.0000
0.0000
255.57
256.51
256.95
0 . OOOO
o.oooo'
O.OOOO

o
0
o
o
o
o
0
0
0
o
0
o

. oooo

. oooo

. oooo

. oooo

. oooo

.oooo

. oooo

. oooo

. oooo

. oooo

. oooo

. oooo

9100
8985
9273
215.
220.
215.
467 .
467.
476 .
2021
2046
2066

.9

. 0

. 5
69
88
90
21
35
42
.0
.8
.5

0.2549
0.2516
0.2598
0. 01335
'0; 01393
0.01337
. 0.5787
0.5788
0.5901
O.:02372
0.02453
0.02514

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B 1 K
( B1K
( B1K
( B1K
( B1K

-0
-0
-0
-0
— 0
— o
-0
— 0
-0
-0
-0
-0

. 001 )

.001 )

.001)

. 003 )

.00 3).

. OO3 )

. 002 )

. 002 )

. O02 )

. 008 )

. O08 )

. 008 )

Method: D:\WATER WITHOUT RATIO

ample RCO 7/28-203564- ' 1 #MEAS.= 3

COIMC/ sigma EL COIMC/ sigma EL CONC/ sigma EL COIMC/ sigma

0.2555/ 1.67. Cd 0.01355/ 2.47. • Pb v>olv825/' .' 1 . 1% 0. 02447/ .97.

193.O3inm (calc: 193.041739nm) Offset = .0.139460nm

•sasurements for PLT WTR-203564- ' . 1

213.856 23O05
19078 .
22688
543 . 47 :

535.58
533.19
919.91 ;
906 . 50
945.77
2508.1
2541 . 1
2540.3

0
0
0

-:0
0
0
<-}

• •->
f~y
o
o
0

. 0000

. oooo

. 0000
> 0000
. 006 (I)
„ oooo
60 . 29
60.il
61.44
. OOOO
. OOOO
. oooo

0.
o.
o.
o.
o.
0.
0 .
0.
0 .
0.
0 .
0 .

oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

23005
19O7B

. 22688
543.47
535. 58
533.19
659.62
646.39
684 . 33
2508.1
2541.1
2540.3

0
O
o

0 .'
0.
0.
0
0
o
0.
0.
0.

.6521

.5399

.6430
05000
04912
04886
.8173
. 8009
. 8480
03894
03997
03995

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

( B1K
( B1K
( B1K
( B 1 K
( B1K
( B 1 K
( B1K
( B1K
( B 1 K
( B1K
( B1K
( B 1 K

-0
-O

. -o
— 0
-O
— 0
-0
-0
-0
— 0
-0
— o

.001)

. O01 )

. 001 )

. O03 )

. O03 )

. OO3 )

. O02 )

. 002 )

. 002 )

. O08 )

. 008 )

. OO8 )

, 35;

327.396

9:43:39 7/23/93 ———— Method: D:\WATER WITHOUT RATIO

ample PLT WTR-203564- 1 #MEAS.= 3

COIMC/ sigma. EL CONC/ sigma EL .CONC/ sigma EL CONC/ sigma

-, 0.6117/ 107. Cd 0.04933/ 1.2/1 F'b 0.8221/ 2.9X CLI 0.03962/ 1.57.

;f. 193.031nm (calc: 193.041739nm) Offset = O..138750nm ttSteps, = 140.61

?asurements for NBS-206890- 1 ' .



£14.438

0.3=3
.̂ B̂ ^

327.396

2007'
2035
173.
173.
174.
'??'? „
226 .
230 .
1872
1871
1912

„

111'

4
4
6
96
31
90
5
,\

m

„

"7
4..,

7
6

0 .
0 .
U a

0 .

O -

O 0 0 0
OOOO
OOOO
OOOO
OOOO

204.67
198.89
20
'0.
0.
0 .

2 . 46
OOOO
OOOO
OOOO

0 . OOOO
O . OOOO
0 . OOOO
0 . OOOO
,O . OOOO
0 „ OOOO
O . OOOO
O . OOOO
O . OOOO
O . OOOO
O . OOOO

20O7
'•;.•• ,--)"V-,

1.73.
173.
174.
!c! -3 « x̂
27.6
27.8
1872
1871
1912

.4

.4

96
31
31
88
77
• •_'*

.7

. 6

0
O
o
O

O
0
o
o
o
0
o

.05134
Or-V-'14

,. OO 526
. 00534
.OO 538
. 02S38
.03143
.03 166
.01151
.01149
.01276

PPM
PPM
PF'M
PPM
PPM
PPM
PPM
PF'M
PPM
PPM
PPM

— 9:54s41 7/28/93 —-

tie NBS-206890-

Method: D:\WATER WITHOUT RATIO

1 #MEAS.= 3

CONC/ sigma EL CONC/ sigma EL COIMC/ siqrna EL CONC/ sigma

0.05199/ 1.17. Cd 0.00532/ 1.1% Pb 0.03049/ 6.07. Cu 0.01192/ 6.17.

193.031nm (calc
193.699nm (calc
193.699nm (calc

193.031nm (calc
220.353nm (calc

«'
i

,93.03inm (calc

193.041739nm) Offset = 0,
193.699001nm) Offset = 0,
193.699'OOlnm) Offset = 0,

193.041739nm) Offset = 0,
220.546682nm) Offset = -0,

193.041739nm) Offset = O.14O995nm SSteps = 142.89

14O896nm
000125nm
0001 25nm

14107Onm
164643nm

ttSteps
tfSteps
#Steps

#Steps
#Steps

=
=
=

;=

=

142
O
0

142
-168

.79

.13

.13

.96
T" _.,,

*
*

suits for STDLOW

193.699 102.44 O.OOOO 83.54O 18.895
1O3.08 0.0000 83.367 19.716
104.O8 O.OOOO 82.7O7 21.377

220.353 364.69 352.78 0.OOOO 11.913 *
363.50 363.12 O.OOOO 0.38000 *
362.84 358.96 0.OOOO 3.8800 *

Calculation around O

——10:41:04 7/28/93 ———-

suits for STDLOW SHEAS.=3 (R)

SIGNAL/sigma EL' SIGNAL/sigma

19.996/ 6.37. Pb* 5.3911/ 1107.

.77". 193.031nm (calc: .193.041739nm) Offset = 0.14284Snm ttSteps _= 144.76

rsults for STDHIGH .

;P̂  193.699

b 220.353

586 . 30 '
577.35
585.18
1868.7
191 5. O-
1895.8

0 . OOOO
0 .0000
O.OOOO
371.73
377 . O3
369.91

1O7.41
111.78
107.87
0 . OOOO
0 . OOOO
O . OOOO

478.89
465.57
477.30
1496.9
1 537 . 9
1525.9



cesults for STDHIGH #MEAS.=3 (R)

:L SIBNAL/sigma EL SIBNAL/sigma
i

,s • 473.927 1.5"/. Pta 152O.3/ 1.47.

ntensities for Recalibratipn :
El Wave LOW

<s 193.699 STDLOW: 19.9959
•b 220.353 : STDLOW: 5.3911

HI
STDHIBK: 473.9213
STDHIGH: 1520.2502

:eqress.ion Results :
1 Wave Intercept
5 193.699 -0. 0440511
' b 22O . 3 53 -O . OO3

Standard

5 193.699
STDLOW
STDHIGH

b 220.353
STDLOW
STDHIGH

55882

Intensity

19.996
473'. 92

5.3911
1 520 . 3

Slope
0.00220301

: 2nd Order
0 . OOOOO

O.OOO66CH "77

Concen

0
1

0
1

t rat ion

. OOOO

. OOOO

. OOOO

. OOOO

Calc

0 .
1 .

0.
1.

0 . OOOOO

. Cone. 7. Error

OOOO
OOOO

OOOO
OOOO

o
0

0
0

.0.

.0

.0

.0

inal Regression Results for .Method LISAS

«t. Wave '. Intercept , Slope
193.699 -0.;O44O511 0.00220301

b 220.353.. . :-0,.O0355882 O.000660127

CH1 Gl
5752
5950
7527
8086
9925
10292
11104
10904
10861
9651
8304
7319
5745
4354

3
3
3
3
3
~r

3
"̂

3
3
"Tt

3
3
^

HV1 ' :
990 : :•
99O ,
990
99O
990
990
990
990
990 '
990
990
990
990 '.-<•:
990

CH2 G2 HV2 PT
:\"'. • .. ' .. . •'•—7
";';:' :;C; : • -6
.":••"'• "'•' :" • ' '—5
. ' • ' ' : . ; • . . • -4

' _ ~Zt

—2
"" ••' ' ; ' . -1
. . . . • • • . ' - . "••°:,.

• ';'•• ' • ' .'".'•"- '' ' ':'.\?/l' ''
.".''-; "••:.. \ . !.'.-'. ' ' :'"-;X:-'2'!-'

.3
••: .4

. .. :v:_. ; ..,,.;_-. -;-"'1.".- .;v"5

: . . ' • ' . " . 6

STEPtt
192124
192126
192128
.192130
192132
192134
192136
192138

.•192140
192142.
192144
192146
192148
192150

2

wave
193
193
193
193
.193
193
193
193
193
193
193
193
193
193

.1707 ;

.1727

.1746 ,

.1766 ..'.

.1786

.1806

.1825

.1845

.1865

.1885-..'

.1904 .

.1924

.1944

.1963

nd/ Order ,.'.' " . . : . .;..
0. OOOOO
O. OOOOO

resul
-",-•- 958

. .991
• 1254
1347
1654
1715
1850

. 1817
1810

.-' 16O8
13S4
1219
957
725

t 1
.67 ;
-67
. 50"
.67
.17
.33 ;

.67

. 33

.17

.50

. OO

.83

. 50

.67

resul
:•'•• : "1

.1
1
1
1
1
1
1
.1
1
1
1

' ' 1
1

t 2
,. OO
. 00
.00
.00
. OO
. OO
. OO
. 00
. 00
:oo
. 00
. OO
.00
. OO

——— 10:51:41 7/28̂ 93..---— Method: D:\USAS WITHOUT RATIO

*mple NBS-206890- : .' 1 #MEAS.= 3

CONC/ sigma EL CONC/ sigma

f.05544/ 147. Pb. 0.03255/ 6.67.

——— 10:57:51 7/28/93 Method: D:\USAS WITHOUT RATIO

•»•„ M cr :"• c? •—



15 X P b # — 0 . 0 01227 3 3 O /

11:03:02 7/2S/93 -— — — Method: D:\USAB WITHOUT RATIO

ample BLK-203564- ' '. - ' .1. ttMEAS . = 3

L CONC7 sigma EL CONC/ sigma

B -0.004877 2207. Pb 0.11597 3.87.

••-—-- 11:08:13 7/28/93

ample A RC 7/26-203564-

L CONC/ sigma EL

B -0.001437 1207. Pb'

- — '• Method: D:\USAS WITHOUT RATIO

• . 1 #MEAS.= 3

CONC/ sigma

-—— 11:13:24 7/28/93

ample RCO 7/28-203564-

CONC/ sigma EL

0 . 0 210 2 / 24 7. P b —""0.79037 '"1.7 7.

Method: D:\USA3 WITHOUT RATIO

1 ttMEAS.= 3

CONC/ sicima

•—-— 11:18:36 7/28/93 ——— Method: B:VUSAS WITHOUT RATIO

ample PLTWTR 7/28-2O3564- 1 ttMEAS.= 3

CONC/ sigma EL CONC/ sigma

=. 0.04620/ 2.7X Rb̂ -0 . 084 59 /._1 . IX

-—— 11:23:47 7/28/93

-Tsrnple CTL-206890-

CONC/ sigma EL

D / T' "}'/ PLJ / ^ . jU /• ~

Method: D: VUSAS WITHOUT RATIO

1 "

CONC/- sigma
^——-——^
1196/ 0.647.

••— 11:30:14 7/28/93 ——-—— Method: D:\.USAS WITHOUT RATIO

IDl;e CTL-206890-



0.9619/ 2.47. Pb 0.95997 1 . 5/1



THE DOE RUN COMPANY
SMELTING DIVISION

HERCULANEUM, MISSOURI

HEAVY METALS IN WASTE WATER TREATMENT PLANT SAMPLES

28-JUL--93

i— e«- p:> o i— Hi". r« cl An

ANALYST = MARILYN PRG = WATER

SAMPLE

7/26
AFTER RC

7/23 RCO

7/28 PLANT
WATER

AS

< . 05

<.Q5

.05

ZN

.55

-.26

• .61

CD

.02

.01

.05

PB

.11

.53

.82.

CU

.01

.02

. . 04

TSS
—mq/L—

SCU
-rnq/L-



$ . 193.031nm (calc: 193.041739nm) Offset = 0.139129nm ttSteps - 140.99
I ' .

jasurements for 1 PB CTL-2034O5- i

ijtf̂ 21.4.438 586.71. O.OOOO 355.33 230.88 0.3401 PPM
^JF 601.35 O.OOOO 356.53 244.82 0.3606 PPM

592.26 O.OOOO 355.45 236.80 0.3488 PPM
•) 220.353 491.72 422.9Q 423.95 63.382 1.15i PPM

502.52 425.28 423.97 77.787 1.305 PPM
501.30 .424.08 424.10 77.211 1.296 PPM

•— 11:07:44 8/10/93———:- Method: D:\ALJG13 WITHOUT RATIO

•>mple 1 PB CTL-203405- r '1 «MEAS.= 3

CONC/ sigma EL • CONC/ sigma

i , 0.349S/ 2.97. Pb 1 .251 / 6.97. :

-?f. 193.031nm (calc: 193.041739nm) Offset = 0.139882nm #Steps = 141.76

-suits for STDLOW .-. ;'. ^"''-'- • '; ; ;; '

i 214.438 362.35 ; O.OOOO 355.73 ' 6.6133 * '.
356.33 .O.OOOO 352.51. 3.8133 *
360.91 0.0000 36O..45 O.46OOO * ,

Calculation around 0 , . ... .. , : .. v
220.353 432.41 420.67' 425.34 9.8O01'* '•'. :: .,''•"' '•-. H ''

427.30 424..95 '425.47 .2.1367 * 'V • : '*'"' ''• :
421.. 73, 421..87 425.16 -1.5118 * '. " .

Calculation around 0 •' ' . .

-——11:13:44 8/1O/93 ———-

-suits for STDLOW ttMEAS. =3| (R)

SIGNAL/sigma EL SIGNAL/sigma

i* 3.62897 85% Pb* 3.475O/ 170X : .

?f. 193.031nm (calc: 193.0417.39nm) Offset = 0.138396nm ttSteps = 14O.25'

./suits for STDH1GH •;

.:i 214.438 2376.9. 0.0000 370.33 2006.5 '
2389.1 O.OOOO 373.79 2015.3
2370.6 O.OOOO 375.49 1995.1

:; 220.353 1077.8 430.17 431.31 647.11
1080.4 424.38 429.17 654.04 -
1096.7-431.86 427.29 666.74

———11:19:09 8/10/93 ——--

,:?BLilts for STDHIBH .#MEAS.=3 (R) .

SIGNAL/siama EL. SIGNAL/siama



• ̂ tensities for Recal ibraticbn :
E*l Wave LOW
;d 214.438 ' STDLOW:

220.353 STDLOW:

egression Results s •
']. Wave Intercept
cl 214.438 -0.00453151
b 2 2 0 . 3 5 3 - 0 . O 5 3 2 5 S 2

3.6289
3.4750

Slope
0.00124873
O.0153260

HI
STDHIGH: 2OO5.6617
STDHIGH: 655.9627

2nd Order
O.OOOOO
0.OOOOO

Standard Intensity Concentration Calc. Cone. 7. Error

214.438
STDLOW
STDHIGH

STDLOW
STDHIGH

3.62S9
2005.7

3.4750
. 655,96

0.CO00
2.5000

O.OOOO
10.000

0.OOOO
2.5OOO

0.OOOO
10.000

0.0
0.0

0.0
0.0

inal Repression Results for Method

1 Opt. Wave
J 214.438
b

Intercept
-0.00453151
--0. 0532582

: AUG13

Slope:
O.00124873
O.O153260

2nd Order
0 -OOOOO
0.OOOOO220.353

•?f. 193.031nm (calc: 193.041739nm) Offset = 0.138564nm ttSteps = 140.42

rements for.l PB CTL-2034O5- 1 .

214.438 607.64 O.OOOO 355.99 251.66 0.3097 PPM
594.75 O.OOOO 361.41 0.2868 PPM
597.46 .0.0000- 357.27 240.19 0.2954 PPM

:. 220.353 500.74 ."423.O6 423.41 77.533 1.135 PPM
499.. 52 426.37 428. Ol 72.472 1.057 PPM
491.7O 425.20 419.89 68.716- 0.9999 PPM

-—— .11:26:49 8/10/93 ——•— Method: D:\AUG13 WITHOUT RATIO

Ample 1 PB CTL-203405-. -.:'-. 1 #MEAS..= 3

CONC/ .sigma EL COIMC/ sigma

.1 0.2973/ . 3.97. Pb: -. 1.O64/ 6.47.

?f . 193.031nm' (calc:" 193.!O'41739nm) Offset— .O.1391O6nm ttSteps = 14O.97

::asurements for RC DVR 8/1O-2O8384- 1

:: 214.438 410.42 0.0000. .385.,04 25.383 0.02716 PPM
414.55 O.OOOO 384.19 30.365•O.O3339 PPM
•416.16 0. OOOO 380 .77 .35.397 0.03967 PPM

?20.353 521.37 444.07 445.73 76.609 1.121 PPM
• 514.87 -444.53 450.07 68.037 0.9895 PPM

519.01 440.12 448.21 -75.522 1.104 PPM

-—— 11:32:10' 8/10/93 Method: D:\AUG13 WITHOUT RATIO



CONC/ sigma

19X Pb 1-0 727 6.7%

F193.031nm (calc: . 193 . 041739nm ) Offset = 0.140325nm

•sasurements for SVG 8/10-208385- 1

:::!• 214.438 387.37 0.0000 3.80,06 7.3133 O.OO460 PPH *
385.11 .0.0000 384.03 1.0733-0.00319 PPN *
332.54 0.0000 381.80 0 . 740OO-0 . 00361 PPM *

Calculation., a-rqund 0
'::> 220.353 656.77 '443.89 441.99 213.67 3.222 PPM

662 . 38 446 . 90 446 . 43 215.68 3 . 252 PPM
665.33 442.02 445.07 222. 54 -.. 3.357 PPM

..___.. 11:37:31 8/1O/93 ———— Method: D:\AUG13 WITHOUT RATIO

smple SVG 8/10-208395- . 1 #MEAS . = 3

CONC/ sigma EL CONC/ sigma

i#~0.00073/ 6307. Pb • 3.277/ 2.2%

s = 142.21

f. 193.031nm (calc: 193 . 041739nm ) Offset =_ 0.139903nm #StepE = 141.78

ements for BF GRN 8/10-208386-

214.438 2582.8 0.0000 439.93 2142.8
2566.4 0.0000 445.13 2121.3
2.533.3 ' .O.OOOO 438.47 2O94.8

220.353 5502.5 517.20 519.40 4984.4
5526.4 516.67 523.87 5006.8
5617.7 .519.80 520.13 5O97 . 8

2.671 PPM
2.644 PPM
2.611 PPM
76 . 34 PPM
76.68 PPM
78.07 PPM

•-- — 11:42:52 8/10/93 -r ——— Method: D:\AUG13 WITHOUT RATIO

rnple BF GRN 8/10-208386- 1 ttMEAS . = 3

CONC/ sigma EL. CONC/ sigma

2.642/ 1.1X Pb 77.-03/ 1.27.

193.031nm fcalc: 193 . 041739nm ) Offset = 0.140269nm #3teps

r ements for PPMP S/1O-2O3387- 1

= 142.15

214,438

220.353

455.17
452. 48 ;
457.62
2064.1
2039.7

0.0000
0.0000
.0 . 0000
484.87
487.67

2036,8 -485.40

418.93 36,241 0.04072 PPM
411.87 40,609 0.04618 PPM
416.93 40 . 684 Q . 04627 PPM
487.13 1578.3 ,24.14 PPM
487.87 1551.9 23.73 PPM
491.20 1548.9 23.69 PPM

-•— 11:48:14 8/1O/93 Method: D : \AUG13" WITHOUT RATIO



THE DOE RUN COMPANY

SMELTING DIVISION
HERCULANEUM, MISSOURI

QUALITATIVE ANALYSIS FOR PB IN WWTP SAMPLES
d. In ppm

10-AUG-93 ANALYST =• MARILYN PRG = AUG19

DATE

8/10

8/10

8/10

8/10

8/10

SAMPLE

RC OVERFLOW

SVG - '

BF GRANULATOR

PONTOON PUMP

FOREBAY

PB ppm RC V b
pH inc

1.07 i

3.3

77.0 :

23.9 i

5 . 6 . ! . " • •

IOTCH GAL . pounds
:hes per DAY



82.920 O.OOOO • 0.0000 82.920 0.00065 PF'M #
C a 1 c u 1 a t i q n a r o u n d 0

77O . 353 152.55 151.53 : O .. OOOO 1.0200 0.00087 PPM *
151.25 152.O5' 0 .0000-0 .80000-0.00292 F'PM *
152.79 151.-43. O.OOOO 1.3667 0:. 00159 PF'M *

'C a 1 c u 1 a t i o n a r o u n d 0 :
.L̂ p̂/327.396' 1283.8 0.0000 O.OOOO 1283.8 0.00192 PPM

1276.7 . O.OOOO; O.OOOO 1276.7 0,.00160 PF'M
12 8 8 . 5 0 . 0 0 0 O 0 . 0 0 C* 0 12 8 8 . 5 p . 0 0 213 P P M

i
——.... 11:27:58 8/13/93 ———- Method: D:\WATER WITHOUT RATIO

amole BL..K-204405- ' l'#MEAS.= 3. |_

L CONC/ sigma EL .CONC/ sigma EL CONC/ sigma EL CONC/ sigma

n 0.00157./ 837. Cd* 0.00069/ 117. Pb*-O.O0015/+o***7. Cu 0.001S8/ 147.

af. 193.031nm (calc: 193.041739nm) Offset =

sasurements for S'v'G 1 8/12-204405-

213.856

214.438

220.353

327.396

— — 11:33:59 8/13/93 ———r- Method

• 0.134052nm #Steps = 135.35

875.47
882 . 23
860.31
159.60
157.35
155.38
237.86
238 .11
238 . 32
1516.2
1523.7
1 533 . 7

0 . OOOO
0 . OOOO
0 .'OOOO
O . OOOO
0 . OOOO
O . OOOO
"71 *7 "%S

210.70
210.49
O . OOOO
O . OOOO
0 . OOOO

. 0
0
0
o
o
o
o
o
0
o
0
0

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO
„ OOOO
. OOOO
. OOOO
. OOOO
. OOOO

875
882
860
159
157
155
25.
"~>7JC- f m

23.
151
152
153

.47

.23

.31

.60

. 35

.38
511

325
6.2
3 . 7
3. 7

b.
b.
b.
b-
p.
p.
b-
b .
0.
b .
(-)
io!

02948
02984
02366
O1896
01841
01792
05203
05599
05789
O1048
01081
01126

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

( B1K
( B 1 K
( B1K
( B1K
( B1K
( B 1 K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K

0
0
0
0
0
0
-0
-0
-0
O
o
0

. 002 )

.002 )

. O02 )

.OOl.)

.001)

.OOl )

..000 )

. OOO )

. 000 )

. 002 )

.00 2)

. OO2 )

D:\WATER WITHOUT RATIO

-mole SVG 1 8/12-2O4405-"

CONC/ sigma EL, CONC/ sigma EL

i 0.02933/ 2. IX Cd 0.01843/ 2.87. Pb 0.05530/

1 #MEAS.=; 3

CONC/ sigma EL

5.47. Cu O.O1085/ 3.67.

CONC/ sigma

sf.. 193.031nm (calc: 193. 041739nm) Offset = 0.134037nm #Steps = 135.83

Basurements for SVB 3 8/12-2O4405- 1

.

214.438

220.353

-.27.396

1124
1140
1151
133.
182.
183.
277.
269.
273.
1492
1477

.4

.8

.6
45
12
01
01
64
27
. 3
.2

0 . OOOO
O . OOOO
0 . OOOO
0 . OOOO
0 . OOOO
0 . OOOO
214.85
212.11.
213.57
0 . OOOO
O . OOOO

0
o
o
0
o
0
o
0
o
0
o

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOQ

1124.4
1140.8
1151.6
183.45
182.12
183.01
62.153
57 . 534
59 . 693
1492.3
1477.2

i ft •
0.

' 0.
.0-
0.
0 .
o
0
0
0.
o .

04291
O4380
04438
02487
02454
02477
.1283
.1187
. 1232
OO940
O0873

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

( B1K
( B 1 K
( B1K
( B1K
( B 1 K
( B1K
( B1K
( B1K
( B 1 K
( B1K
C B 1 K

0
0
0
O
0
o
-0
— 0
— o
0
i.j

. 002 )

. 002 )

. 002 )

.001 }

.001)

.001)

. 000 )

. 000 )

. OOO )

. 002 )

. 002 )



1477.9 0.. OOO'O '0.0000 1477.V O.OoS/6 Pr-Ti ^ HUK ;

———_ ii:4O:OO 8/13/93 ————— Method: D: \WATER WITHOUT RATIO
J* " >

:ample SVG 3 8/12-2O44O5- 1 ttMEAS'. = 3

CONC/ sigma EL CONC/ sigma EL CONC/ .sigma EL CQNC/ sigma
. I ' ' - " . : .

I> . 0 4 3 6 9 / 1.77. C d 0 . 0 2 4 7 3 / O . 6 8 7. P b O . 12 3 4 / • 3 . 9 % C u 0 .0089 6 / 4 . 37.

•ef. 193.031nm (calc: 193.04'1739nm) Of f set. = ,' 0 .135097nm ttSteps •= 136.91
i

easurements for CRQ TNK8/12-204405-- ! 1

0.002 >
0.002)
0.002)
o.ool)
0.001)
0.001)'-
-0.000)
:-0.000)
-O.OOO)

:LI C.2V.OV6 l-SVB.'l . O.OOOO O.OOOO 13VB.1 O.OO517 PPM ( B1K O.O02.)
O.002)
O.O02)

213.

214.

220..

327.

11.

856

438

353

396

A A., n

6137
6270
6070
271.
269.
274.
•422.
418.
424.
1398
1398
1425

1 a /

B •-•

.2
m •—"'

93
96
68
02 .
72 .
65
.'1 .
.2.
.8 r'

1 ̂ r /

0 . OOOO
0 .0000
0 . OOOO
O . OOOO
.0 . OOOO
0 . OOOO
218.58
214.45,
217.57
O . OOOO
0.0000.
0 . OOOO :

OT '

0
0
"0
o
0
o
0
0
0
0
,0
o

. OOOO

.. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

M=>-l-l-,i-,

6137.3-
6270 . 2
6070.3
271.93
269.96
274.68
203 . 44
204 . 27
207 . OS
1398.1

. 1398.2
1425.8

ft . n . \ i

I

• 0
' 0
: o
0.
0 .
P.
0

. 0
i-o
6.
6.
p.
i .-
rax

.3134

. 3206

. 3098
04680
04631
04748
.4226
.4243
. 4302
00517
00518
00642

iro lilTl

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

rum IT

( B 1 K
( B1K
( B 1 K
( B1K
( B 1 K
( B1K
( B 1 K
( B1K
( B1K
( B1K
( B1K
( B1K

? CRO TNK8/12-2O4405- 1

L .; CONC/. sigma "EL f^; CONC/ sigma EL ; ̂ :CONC/ 'sigma^EL .CONC/, sigma

ri 0.3146/ 1.7/1 Cd. O.O4687/ 1.37. Pb O/4257/ 0.9371 Cu 0.00559/ .137.

ef. 193.03inm (calc: 193.04l739nm) Offset = 0.135234nm ttSteps = .137.05.

'easuremerits f or CTL-204405- ' 1- '" . ' '"'*''•

n 213.856 5485.O O.OOOO O.OOOO 5485.0' 0-2798 PPM
55O1.3 0.OOOO 0.OOOO 55O1.3| 0.2807 PPM
5381L3 ..O.OOOO 0.0000 -5381.3'' 0.2742 PPM

».OOOO 1368.4;."- 0.3192 PPM.
1364.8 ' 6.0000 ••'O.OOOO 1364.8 ;"0.3183 PPM'
.1412.9..'.0.OOOO O.OOOO 1412.9 -0.33O2 PPM

220.353 ;;657;v29/̂ 165.36 .0.0000 ,,,491.93. 1.023; PPM

214.438 .1368.4 ..0-0000

;:657; 89, ;-1̂ 7.45 O.OOOO 490.45 1..02O PPM
:"'-^":-'.'•'6'59..^6;i : <1;64:46 •". 0.000.0 495.15 1.03O PPM :

327.396';" 6303.8;:̂ 6.%:>OO O.OOOO 6303.8 6.2275 PPM
; :-,644'2>;7-j;;---'oi;-.pbpO ̂ ^O.OOOO 6442..7 ,0.2337 PPM ..

••"...• .'-- :;;S38BJ.l5̂ : ,̂.OO60: 0.0000 .638BV5 -'. 6.2313. :PPM -

11:52:02 ; 8/13̂ 93̂ -r-r--,'̂ -; Method:-;D: \WATER WITHOUT RATIO/

e •€TL-204405l-%̂ :f̂ r|̂ ^̂ ^ •:;•• • :.-. ' '' ;;:

•L CONC/ sigma 'EL- CONC/ sigma EL ".';'.-, CONC/ sigma EL CONC/ .sigma

0.27B2/ 1.37. Cd 0.3226/ 2.17. Pb i'1.025/ 0.497. Cu 0.2308/ 1.47.



•Jearession Results :
Tl'! Wave Intercept
•is 193.699 -0 . 0440 511

•• ••••• -^"? 0. 3 5 3 - 0 . 0 0 3 5 5 8 S 2

SI ope
0.O0220301
0„000660127

2nd Order
o.ooooo
0.OOOOO

193.031nm (calc: 193.041739nm) Offset = |0.136280nm ttSteps
is : 193.699nm (calc: 193.699001nm) Offset = ,-0.007768nm ttSteps
is : 193.699nm (calc: 193.699001nm) Offset = r-0.O0776Snm ttSteps

"iei . 193.031nm (calc: 193.041739nm) Offset = !0.136297nm #Steps
]

Results for STDLDW - • I

'ts 193.699 81.812 0. OOOO SO. 4 53 1.3582 ; ..
81.459 O.OOOO 80.053 1.4059 ;
83.263 O.OOOO 79.513 3.7495 <

.. —— --12:01:59 3/13/93 ———— j :

results for STDLOW ttMEAS.=3 (R) <

•L SIGNAL/sigma • ' '

;s 2.1712/ 637. . i

13S.11
-7.87- *
-7.87 *

138.13

ef. 193.031nm (calc: 193.O41739nm ) Offset =' 0.135279nm

ts for STDHIGH ,
|

T93 . 699 481 . 42 0 .OOOO 130 .65 350 . 77
469.61 O.OOOO 132.04 337.57 i
473.85 0.0000 132.32 341.53

———— 12:04:35 8/13/93 -' — —

results for STDHIGH ttMEAS . =3 (R)

'._ SIGNAL/sigma

.3 343. 29/ 2. OX ' . .

s = 137.09

ntensities for Recalibration:
El Wave . LOW
s 193.699 'STDLOW: 2.1712

HI
STDHIGH: 343.2891

sgression Results : -
1 Wave .Intercept
s .193.699 -0.00636493

Slope
0.00293154 i

2nd Urder
O.OOOOO

Standard Intensity Concentration Calc. Cone. '/. Error

s 193.699
STDLOW
STDHIGH

2.1712
343.29

0.OOOO
1.OOOO

0.OOOO
1.OOOO

ft 1 R Pi=i c: • •



sro order has been '•found %t;:sten ̂ number :
?f . I93.031nm (calc: 193^f3j9nm)' Offset

213.S56nm (calc: . 214.t)63273hiTi) fiffset
213.856nm (calc: . 214. 0~63273nni)' Offset

|
193.031nm (calc: 193.O41739nm) Offset
214.43Bnm ;(calc: 2i4.-638000nm) Offset

=f. 193.031nm (calc: 193.041739nm) Offset
b : 220.353nm (calc: 220.546682nm) . Offset

si. 193.031nm (calc: ;i93.O41739nm) Offset
j. : 327. 396nm:,.j( calc :J327'. 567682r;i(W)/< Of fset

; 80736.O
••>' 0.131675nm #Steps
= 1-O.187499nm SSteps
•-': -O.189523nm

0.128482nm
-0.174947nm

0/129672nm
-0.168116nm

0.129347nm
-0.039418nm

ttSteps = -

ttSteps =

133.44
-191.27
-193.34̂

130 . 21
178.50

131.41
-171.88

131.08
'-95.96



Results for STDLOW

213.856 341.62 0.0000: O,
292.08 O.OOOO O,
266.40 0„0000 0,
80.073 0.0000. 0,
79.907* 0.. OOOO 0,
S0.94O O.OOOO 0.

C a 1 c u 1 a t i o n a r o u n d
149.65 150.01- 0.
151.43 149.20, 0.
150.29 150.35' 0.

C a 1 c u 1 a t i o n a r o u. n d
3 2 7 . 3 9 6 1242.2 0.0 0 O (I> '• 0 .

1240.3 0.OOOO 0 .
1241.0 O.OOOO. O.

341.62
292.OS
266.40
80.073

OOOO
OOOO
0
OOOO-
0000
OOOO-
Q
OOOO
OOOO
OOOO

79.907
80.940

•0 .36000
^~> •—i *~i J ~7
j;L . ji. j^. O /

O.06000

1242.2
1240.3
1241.0

———11:03:38 8/13/93. ————:

.esults for STDLOW ttMEAS . =3 (R)

L SIGNAL/sigrna EL SIGNAL/sigma EL SIGNAL/sigma EL SIGNAL/sigma

n 300.037 137. Cd* • 80.3077 0 . 697. Pb* 0.602227 O7. Cu 1241.27 0.037.

f. 193.031nm . fcalc: 193.041739nm) Offset = 0.13169Onm #Steps = 133.46

s for STDHIGH

213.856

214.438

220.353

327.396

-——-11:14:37 8/13/93 ————

esults for STDHIGH #MEAS.=3 (R) :' - '

:.... SIGNAL/sioma EL. SIGMAL/sigma EL SIGNAL/sigma EL SIGNAL/sigma

•-: 929627 1.57. Cd 1O1697 .0.907. Pb 4302.07 0.287. Cu. 1125107 1.17.

9184O'
92515
94532
10252
10183
10071
4997.4
4990.2
4974.7
113790
111270'
112480

0 . OOOO
0 . OOOO
O.OOOO
O . OOOO
0 . OOOO
O . OOOO
184.35
l.S4.2i
187.64
0 . OOOO
0.0000

- 0 . OOOO

0 . 000 C>
0 . OOOO
0 . OOOO
0 . OOOO
O . OOOO
0 . OOOO
0 . OOOO
O . 'OOOO
0 . OOOO
O . OOOO
.0.0000
O . OOOO

91840
92515
94532
10252
10183
10071

481 3. O
4806 . 0
4787.1
113790
111270
112480

for Recalibration :

d
b
u

Wave
213.856
214.438
22O.353
327.396

LOW
STDLOW: 300.0314
STDLOW: 80.3067
STDLOW: 0.6022 •
STDLOW: 1241.1719

HI
STDHIGH: 92962.4813
STDHIGH: 10168.5593
STDHIGH: 4802.0321
STDHIGH: 112513.6358

'.? corses si on Re.su Its :



II Wave
In 213.856
jd 2.1.4.438
:'ls 2 2O. 3 53
)u 327.396

!n 213.356

Intercept
-O.O161895
-O.O199O1O
-O.O0125426
-0.0557717

SI ope
O.OOOO539593
O.OOO247813
O.O02OS271

0.OOO0449347

2nd Order
O.OOOOO
O.OOOOO
O.OOOOO
O.OOOOO

Standard Intensity Concentration Calc. Cone. 7. Error-

214.43S

'b 220.353

:u 327.396

STDLOW
STDHIGH

STDLOW
STDHIGH

STDLOW
STDHIGH

STDLOW
STDHIGH

300.03
92962

80.307
10169

0.60222
4802.0

1241.2
112510

0.OOOO
5.0000 '

0.OOOO '
2.. 5000 !

0.OOOO :
10.000 i

0.OOOO i
5.OOOO ;

0.OOOO
5.OOOO

0.0000
2.50OO

0.OOOO
10.000

O.OOOO
5.OOOO

O. O
o.o
O. O
0.0

inal Regression Results for Method

.1 Opt. Wave
n 213.856
:d ' . 214.438
b ' 220.353
;u 327.396

Intercept
-0.0161895
-0.0199010
-0.00125426
-0.0557717

WATER '
\

Slope
0'. 00005395̂ 93
0.000247813
0.00208271

0.0000449347

?nd Order
0.OOOOO
O.OOOOO.
0.OOOOO
O.OOOOO '

ef. 193.031nm (calc: 193.O41739nm)-.-V Of f set = O.131996nm ttSteps

for CTL-2O44O5- '•"' '1:

= 133.77

.213.856

214.438

5584
5686
5579
1306
1360
1362
663.
674.
664.
7618
7651
7650

• /

.4

.4

.0

.5

.7
65
20
98

r-^t

.5'
„ 0

0 . OOOO
O . OOOO
0 . OOOO
o.oooo
O . OOOO
0 . OOOO
163.05
164.20
161.67
0.. OOOO
O . OOOO
0-. OOOO

0
o
0

. o
o
o
o
o
o
o
0
o

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. of) on

. OOOO

. OOOO

. OOOO

. OOOO

5584
5686
5579
1306
'1360
1362
500 .
510.
503 .
7618
7651
7650

•7'
.4 ;

-4j
-o!
.5!
.7;
60 i
Oof
31,

TJ

. 5^

.oi.

0 .
0.
0.
.0.
o.
o.
1
1
1
0.
0 .
0.

2852
29O6
2849
•̂
3
-̂
.

B

2
2
2

O37
173
178
041
O61
O47
865
880
880

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

27.396

——— 11:21:39 8/13/93 —— • — Method: D:\WATER WITHOUT RATIO

ample CTL-2O4405-' ' 1 ttMEAS . = 3 '. '

L CONC/ sigma EL CONC/ sigma EL CONC/ sigma EL CONC/ sigma

n 0.2869/ 1.17. Cd 0.3129/ 2.57. Pb ;1.O5O/ O.967. Cu 0.2B75/ O.297.

193.031nm (calc: 193.041739nm) Offset = 0.133185hm ttSteps = 134.97

easurements for BLK-204405- 1. .. .. •

n 213.856 302.93 O.OOOO 0.0000 302.93 0.00016 PPM
334.37 0.OOOO 0.OOOO 334.37 0.00185 PPM
350.24 0.0000. 0.0000 350.24 0.00271 PPM



.-:.' 1 " Q p t . Wave
-IB ' 193.699

'Intercept
-O.OO636493

Slope .
O.OO293154

2nd Order
0 . OOOOO

<er . 193.031nm i calc : - 193 . O41739nm ) Offset =• 0.13663Onm wSteps

i re merits for CTL-203405-- 1 ,

193.699 535.85 0.0000- 130.71 405.14 ! 1.181 PPM
543.02 O.OOOO 129.24 413.78 • 1.207 PPM
530.30. O.OOOO 131.35 399.45 ' 1.165 PPM

— — - 12:03:28 3/13/93 - ——— -

iample CTL-203405-- . '•

•L CONC/ sigma :

is 1.1S4/ l.SX

Method: D:\USAS WITHOUT RATIO
I

1 ttMEAS . = 3

13S.46

;ef. 193.031nm (calc: 193 . O41739nm ) Offset =' 0.136213nm

ieasurements for BLK-2034G5-; 1 ;

= 138. O4

193.699 81.216 0.0000. 79.547
79.148 0 . 0000 77 . 307
78 . 633 0 . 0000
79.140 O.OOOO
77.707. 0.0000

1 .6694-0 .O0147 PPM
1 . 34 14-0 . 00097 PPM

79.813 -1.1 SOO-6 . O0982 PPM *
79.613-0.47333-6.00775 PPM *
79. . 507/7:1 .BOOO-0. 01164 PPM *

Total .number of measurements : '5j
Nb of .meas. with peak found : 2
Calculation around 0 .

——— 12:14:31 8/13/93
•

ample ..BLK-203405-

':.. CONC/ sigma

sA-0.00974/- . 207. ' :•••

Method :. D: \U8AS WITHOUT RATIO
• - - *

1 #MEAS.= 3 f

ef. 193. 031nm (calc: .193. 041739nm) Offset =i 0.136587nm #Steps = 13B;.42

sasurements for SVG1 8/12- - i 1

193̂ 699: 197". 28 ' O.OOOO 17O.29 26.983 ":0. 08247 PPM^ ( B1K
197.98 -.0.0000 171.91 26.072 0.07981 PPM ( B1K

.200.85 O.OOOO 171.94 28.914 iO. 08814 PPM ( B1K

——— 12:19:30 .8/13/93 —— -—

SVG1 8/12-

Method: -D:.\USAS WITHOUT -RATIO

. •• "' l#MEAS.= 3

O.oo):
O.OIO)
O.O1Q)

0.08347/ 5.1%



•easuremen r"1 1 i f ""• '"r O / •) J~>en ts tor bv'b,./ o / i. s~~

193.699 196.43 .O.OOOO 170.24 26.188 0.08015 PPM ( B1K
200.78 O.OOOO' 169.36 30.919 0.O9402 PPM ( B1K
195.91 O.OOOO 172.61 23.292 C'. 07166 PPM ( B1K

•-—— 12:24:05 8/13/93 ——•-— Methods D:\USAB WITHOUT RATIO

.;arnple SVG3 8/12- -•- 1

1.. CQIMC/ sigma ':~

;s O.OB194/ 14V. .

-0 . 010 )
-0 . 010 )
-0. 010 j

:ef. 193.031nm (calc: 193.041739nm) Offset = i 0.136920nm SSteps = 138.76
j

•easurements for CRO TNK 812- - 1

.5 193.699 2O3.70 "O.OOOO: 174.41 29.284 0.08922 PPM ( B1K : -O.O10)
204.47 0.0000 176.62 27.847 .0.08501 PPM ( B1K : -0.010)
205.28 0.0000' 176.32 28.956 .0.08826 PPM ( B1K : -0.010)

...—— 12:28:40 8/13/93

ample CRO TNK 812-

CONC./ sigma

If). 087 50 / 2.5V.

Method: D:\USAS WITHOUT RATIO

1 #MEAS.= 3

£t. 193.031nm (calc>: 193.O41739nm) Offset =

s as u r e m e n t E for C T L —

O.13650Snm s = 138.34

193.699 526.51 O.OOOO 13O.84 395.67 1.163 PPM ( B1K : -O.O10)
466.78 O.OOOO 136.34 330.44 0.9721 PPM ( B1K : -O.O1O)
527.61 0.0000 129.45 398.i:16 i 1.171 PPM ( B1K : -0.010)

— ~ 1 **"• • "•*" "•*" • 1 /I C3 / •] "•*" / O "•*" — T—-L j-_ • •_• •_« . ± H O f J. •_• / / -_• — —

a mole CTL--

CONC/ sigma

B i. io2/ iov. .; •

Method: D:\U3AS WITHOUT RATIO

1 #MEAS.= 3

193.031nm (calc: '193.04l739nm) Offset = 0.136840nm #Steps = 138.68'

Basurements for RCO 8/10-

193.699 199.93
197.52
197.28

O.OOOO 165.47 34.461
0.0.000 168.24 29.278
O.OOOO - 169.16 28.123

.,„._̂  - 1 T- . T"7 . /IP O / 1 •*" /rn-
»*--I*. ... ' , ' '-. "''. Ĵ icû -: " i "-/"/'-•"-, J:L_

O.1O44 PPM ( B1K
O.O8920 PPM ( 'B1K
O.OS582 PPM ( B1K

-0.010)
-0 . 010 )
-0 . 010)



.Sample RCD 8/10-

•L; CONC/ sigma
i* "~

is O.O9314/ 117.

1 #MEAS . = 3

'E'f . 193.031nm (calc: 193.041739nm) 'Offset = j 0.137759nm #Steps - 139.61

ieasurements for SVG 8/10- ". - i 1

•;s 193.699 1SS.43 O.OOOO. 166.39 22.033 6.06798 F:'PN ( B1K : -O.O10)
186.02 0.0000; 168.51 17.509 0.05470 PPM ( B1K : -0.010)
189.03 O.OOOO^ 166.65 22.373 6.06896 PPM ( B1K : -O..O10)

__ _ H f", „ /I *~> „ r~t f-\ O / 1 "?' / O "*" *_-__-«._
J. al_ •,*•!• jU « J'- Jl. O .' _L •_' / T •„'

• ample SVG 8/10- -;

L CONC/ siqma ;

"=> 0.06388/ 12X

Method: D:\USAS WITHOUT RATIO

1 #MEAS.= 3

af. 193.031nm (calc: 193.041739nm) Offset =j O.136901nm #Steps = 138.74

urements'for PNT.N 8/12- • - •..; ' : . . 1. ..:•'..;".....

193.699:v;210-65.v::O.OOOO, J182.:53 .'28.126 O.O8583 PPM ( B1K :
' "^- • : : ' ' ' • ' • ^OSiSSlvO.-OOOO7. Rl83^&4 '.25.312 .'.0.07753 PPM ( B1K :

..' 209.62;.". O.OOOoi. '.185.10 24.518 O.O7525 PPM ( B1K :

-O.O1O).
-0.010)
-O.O1O)

-^r:' WITHOUT 'RATIO

amp 1 e:



./e*',. 193,. 03inrn (cal'SJ 'l?3. O4.1739r.cn ) Offset = 0.1374S2nm #Steps

^sasurements for BF GRAN 812- - 1
' J ' .
•is 193.699 140.43 .0.0000,' 123.55 16.877 0.05285 PPM ( B1K :

137.04 0.0000 122.47 14.573 6.04610 PPM ( B1K :
137.36 0.0000. 122.53 14.831 0.04685 PPM ( B1K :

——— 12:56:05 8/13/93 ——-r. Method: D:\USAS WITHOUT RATIO
i. «

S a m p l e BF GRAN 812- ' ' '- 1 #MEAS.= 3
- i

:L COMC/ sigma .' • . j
i

i s 0.04860/ 7.6% : ' . ' : ' . '

139.33

-0.010)
-0.010)
-0 .010)

.• - ' - - - • ?.•<•:„• v - - ' :.-•• . . %-->.:•:• '
- • - ' • • • r .. .''I. V . - f A - ; " . •;• ;, -'

,k •;_*-



MONTHLY FLOW AND SfflPLE LOG 19

GPD GPM GPD GPM GPD GPM TIME INITL

XV '

9
10
11
12
13
14 \
15
16
17
18•
21
22
23
24
25 \
26
27
28
29
30
31

001 COMPOSITE SAMPLE DATE:
001 GRAB pH DATE: ______
002 SAMPLE DATES: ______
003 GRAB SAMPLE DATE: ___

_ I/MONTH - H LITER EVERY 2 HRS.
I/MONTH & 001 GRAB SAMPLE DATE: _____ I/MONTH - ONE LITER

REQUIRED ONLY IF DISCHARGED
I/MONTH - ONE LITER

003 pH SAMPLE TO BE TAKEN I/WEEK WHEN THERE IS A FLOW THROUGH OUTFALL 003
&TE: ______ — pH ____ DATE: ______ -fj pH____ DATE: _

______ — pH ____ DATE: ______ —. pH ____
« pH



M081LY FLOW AND SAMPLE LOG * r 19

ATE; GPD GPM GPD :GPM GPD GPM TIME INITL

f

8
9
10
11 V
12
13
14
15
16
17

*̂-Ijf 77̂
20
21
22 V
23
24 V/nL,
25
26
27
28 flP
29
30 /en/
31

001 COMPOSITE SAMPLE DATE:
001 GRAB pH DATE: •
002 SAMPLE DATES: ______

_ I/MONTH - % LITER EVERY 2 HRS.
I/MONTH & 001 GRAB SAMPLE DATE: . ___ I/MONTH -.ONE LITER

REQUIRED ONLY IF DISCHARGED
003 GRAB SAMPLE DATE: ?/ I/MONTH - ONE LITER
P3 pH SAMPLE TO BE TAKEN I/WEEK WHEN THERE IS A FLOW THROUGH OUTFALL 003

: — pH ___ |_ DATE: ______ ]•— pH ____ DATE: _
DATE: ______ — pH _____ DATE: _ _____ ll— pH ____

— pH



nj -127.92/ 0.67* Ed* 76.247X 0.947. Pb*-0.47778/ 6B3£ Cu S72.20/

(caic. 193. 031001nm ,
. x 6 n m #Steps =

esults for STDHIGH ' , • !.

9579.5

,:̂ -
35.5 172.05 O.OOOO 426^4

• i , -.• _, -..-..,- ...-- r-.. •v-vwv.fVTiivuoo r-:-:-'-'-̂ -'-"'-'--"
. 117170. ;Q.0000 .0.0000 •-117170'i' ; *-

; , 118210 ,0.0000 0.0000 /: 118210 I'-- v. ̂

if̂ ^̂ Ĉ' '•V:'̂ ,2nici;?iDrdei'-.;.; ' ;'-*16653 ••f>r'iv:'':>c.;̂ b;o6V)rir>' * "--"'̂̂ ^
*" ' '" s* 6, o •... ̂S

- '' '

ina-1 Reoression Results' for -' Method i" WATER,'!



E: ir Opt. Wave
Zn 213.856
?,d 214.433
Pt* 220.353 0
Cu 327 . 396

3igĵ  193.031nm (calc:

'•'leasuremen ts

Zn 213

:d 214

:'b 220

.856

.438

.353

for CTL-

4984.
5041 .
5151.
1202.
1213.
1181.
617.2

7
4
-^
0
7
5

Intercept
.00712O55
O.O199432
.00108137

Slope j
O.OOOO 5 566 53
0.000261562
0 . 00226332

2nd Order
O . OOOOO
O . OOOOO
0 . OOOOO

O. 037 1939 O.OOOO426436 . O . OOOOO

193.031O01nrn) Offset = 0.147293nm ttSteps

206S9O-

0
0
0
O
O
0

. OOOO

. OOOO

. OOOO •

. OOOO

.OOOO

.0000:
3 154.19:

578 . 83
577.75

:u 327

QO

.396

: 52 : ̂

6400 .
6452.
6557.

rji 8/2

3
6
6

153.67
152.88
0
O
O

CD***

. OOOO-

. OOOO

. OOOO

0
0
0
0
0
o
o
o
0
o
o
'0

Jample CTL-206890-

:L CONC/
:n O.2745/

;d _ 0.:2937/
^^B * :' '•
iP̂ O.9917/

a . O..2387/

sigma

1 . 77.

1.57.

5.07.

"1.47.

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

Method

4984
5O41
5151
1202
1213
1181
463.
425.
424.
6400
6452
6557

: D

1 #MEAS.=

1

.7

.4

. 3

.0

.7

. 5
04
16
87
. 3
.6
.6

1 ; •

.' 0 . 2704
• 0.2735
! 0 . 2796
> '0.294 5
: 0.2975
;. 0.2891
j: 1.O49
: 0 . 9634
j :0 . 9627
; 0.2357
'-0.2380
/0.2424
i

PPM
PP'M
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

: \WATER WITHOUT RATIO

3
t

',
r

i '
• '*, ' '
i •

= 149.27

af. 193.031nm (calc: 193.031OOlnm) Offset = 0.144328nm = 146.26

aasurements for BLK-2O9403-

n 213.856

214.438

148.15 O.OOOO 0.OOOO
148.97 O.OOOO O.OOOO
150.28 0.OOOO 0.OOOO
79.993 0.OOOO 0.OOOO
78.293 0.OOOO O.OOOO
-78.607 O.OOOO 0.0000

v:; :̂|v:;̂ ':;';-;;Calculation around O
•̂r>XVV«i<*'.,?.*..w v, „ -Q7 ^44 _ 46 o _ oooo_o _ 39333' o. O0019 PPM *

0.0000 1.2133:id.00383 PPM *

148.15.0.00113 PPM
148.97 0.00117 PPM
150.28;0.00125 PPM
79.993 0.O0098 PPM *
78.293 ;,0.00054 PPM *
78.607;0.00062 PPM *

v;:;l46'.'b9 144.87
-.145.27 O.OOOO-O.30000; 0.00040 PPM *

iCalcul at ion around O s
-OOOO 943.19; 0.00303 PPM
.OOOO 941.96-0.00298 PPM
.OOOO 938.79: O.O0284 PPM

\WATER WITHOUT RATIO



:d# O.OO071/ 337.

:-'tS* O.00147/ 1407.

0.0029 5 / 3.37.

<ei. 193.031nm (calc: 193.OSiOOlnm) Offset = 1 O.147069nm #Steps = 149.04

leasurements for 1-2O9416- ! 1 ' . . , - . . , / -- •

.n

;d

•b.

• L\

213.856 546.85 O.OOOO O.OOOO 546.85 0.02214 PPM' ( B1K :
537.77 0.0000. O.OOOO . 537.77 O.O2163 PPM ( B1K :
535.07

214.438 129.77
127.46-
128.94

220.353 295.06
301.66
298.57

327.396 1144.9
1137.8
1130.6

O.OOOO O.OOOO
0.OOOO 0.OOOO
O.OOOO O.OOOO
0.OOOO. 0.OOOO
199.15 O.OOOO
.'198.36' O.OOOO
197.97; iO.OOOO
O.OOOO O.OOOO
O.OOOO 0.0000
b.oooo o.oooo

535.07 O.O214B PPM ( B1K.
129.77 0.01329 -PPM .( B1K .
127.46 0.01269 PPM ( B IK-
128.94 0:. 01307 PPM ,( B1K
95.908 '' 0.2167 PPM ( B1K
103.30 .-. .0.2334; PPM .( .B1K , .
100!.61-.4i0...2273"PPM--/-( ̂ B1KV: .'
1144.9'0.00868 PPM ( BIK r
1137.8 0.00838 PPM ( B1K;

0.001)
0.001)
o.boi)
o.oqi)
6. obi)
O.OOl)
0.001)
0.001)

; O.OOl)

0.003)
•0.003) :

———-••••'•V9:i4:il.•'•'•' 8/27/93 -•——

ample'1-209416- '

r. Met hod

1 #MEAS;= 3

il30.6CO.p0807|i.PPIvl.;.,..;(-.BlK>;: ̂ ..̂  O.003);.' ...
r̂̂ ^ •'\. .

d : ̂ D:AWATERS WITHOUT :RAT 10. y • V'.?-. ;̂;., j-\ ̂^ 4:^



'.n O.014SO/ 2.37.

:.S 0.01124/ 2.77.

.5281/ 1.67.

>. 00646/ 2. 27.

:ef. 193.031nm (calc: 193.O31001nm) O.ffset = O.!148486nm #Steps '= 150.48

iBasurements for 3-209413- 1 ; .

n 213.856

d 214.438

•b 220.353

u 327.396

439.42 .
428.68
447.12
119.78
12O.43
119.65
919.95
944.92
930 . 65
1061.8
1052.5
1053.1

0 . OOOO
0.0000
O . OOOO
. 0 . OOOO
6. oooo
0 . OOOO
200.28
200 . 42
202.51 ;
0 . OOOO
o . oooo ;
o.oooo

o
o
o
o
0
o
0
0
0
o
0
0

.OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

439.
428.
447.
119.
120.
119.
719.
744.
728.
1061
1052
1053

42
68
12
78
43
65
67
50
15
.8
.5.
.1

O
0
q
O
0
0

q
0
6

.O1616

.01556

.01 659
iO1068
.01O85
.01064
1.628
1.685
1.648
.00514
.OO474
. 00477

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K

O
0
0
0
O
O
O
0
O
O
O
0

.001)

.001)

.001)

.O01)

.001)

.001)

.001)

.001)

.001)

. 003 )

. 003 )

. 003 )

——— 9:26:13 8/27/93

e 3-209413-

L COIMC/ sigma

; 0.01610/ 3.27.

d O.O1072/ 1.07..

-. 1.654/ 1.77. ;

a O.OO488/ 4.57.

Method: D:\WATER WITHOUT RATIO

1 #MEAS.= 3 . < -

$./;

=?f. 193.031nm (calc: 193.0310Olnm) Offset = ' .0.149693nm ttSteps = 151.70

sasurements for 4-209410- 1 :

-i 213.856

i 214.438

220.353
I

327.396

580 . 90
592 . 50
593.58
134.41
134.44
132.21
1324 . 9
,1341.8
1318.8
1248.1
1246.3
1231.4

0 . OOOO
O . OOOO
0 . OOOO
0 . OOOO
O . OOOO
O . OOOO
209 . 81
2i0.9O:
208.31 !
O . OOOO
0 . OOOO
O.OOOO,

0
o
o
0
o
0
o
0
o
o
o
o

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

580 .
592.
593.
134.
134.
132.
1115
1130
111O
1248
1246
1231

90
50
53
41
44
21
.1
.9
.5
.1
. 3
.4

0
0
0
o
0
0

;

0
0
0

. 02403

. 02468

. 02474

.01450

.01451

.01393
2.523
2.559
2.513
.01308
.O13OO
.01237

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K

0
0
0
0
O
0
0
o
o
0
o
0

.001 )

.001)

. 001 )

.001)

.001)

. 001 )

. 001 )

.001)

. 001 )

. 003 )

.003)

. O03 )

—— 9:32:14 8/27/93 Method: D:\WATER WITHOUT RATIO



SalopI e? 4-2OV410'-

:L CONC/ sigma
7 '' ' •''•

In O.O2449/ 1.67.

:;d̂ *>. 01431 / 2.37.

:'b 2.5327 0.967.

;u O.O1282/ 3.07.

1 ttlvi£AS.=

:ef . 193.031nm (ca lc : 193. 031001nm ) Offset = : 0.148375nm

ieasurements for CTL-20689O- 1 •';'.

= 150;36

213.

214.

220.

,>A ,̂:Jr
~-327r.:'

856

438

353

:{^Y-:;U
396' - '-"•

5096 . 3
5206 . 7
5178.1
1149.2
996.74
1094.9
566 . 08
557.26
567̂ 61;
6i41lV.'''6

O.OOOO
o . oooo :
0.0000
O.OOOO;
O . OOOO
0 . OOOO
147.54,
148.38

,̂,150.71
^^vPOOO

0
O
0
O
0
0
O
o
0
0

•

•

•

•

•

m

m

OOOO
OOOO
OOOO
OOOO
OOOO
OOOO
OOOO

..OOOO
•

.

-:W' ;/; ̂ ,-̂ ;.'.v6:p47,i3j|̂ p̂3>p.'P â;i--
• • 7/*.V)f"'.V ''
^{K^.
'S:-3ftri.:v.

||j

"••••• ^V'-if""'

&/:t:!&<
607:1:.; 8 -;'PiPPPP
^^K^ l̂l̂ fe^

38^15 :;i<B%27s/.93 fr^rr~f

;P
•'1 (! '̂'
•"fyi

%S
• *-"-.'

•

*-?;

OOPO
OOOO
OPPP
PPPb .•
'.î &'-̂ -i'-h--

5P96 . 3
5206 . 7
5178.1
1149.2
996.74
1094.9
418.54
4O8.88
416.90
6141.6
6047.3
6071 . 8
%U ••'•*••••«.,=.

P. 2766
;•- P.: 2827

P .2811
;P:2806
.- 0^2408 -
; 0.2664
0 .;9484

; 0.9265
rp;9447.
! b. 2247
, 0.2207
1 0.2217

PPM
PPM .
PPM '
.PPM .
PPM
PPM
PPM
PPM
PPM ;

PPM
PPM
PPM

iMe^hpdj,,: :.D:^WATEF^W1THOL!T

''. - '". ' <?,?*'• '': \:'~.''i

. . . . . .,^V#;;: .••:.>:>-, i1'"'
. " '*'- -.'..;• .•••>.̂ .,̂ :̂̂ i0;a|;;;̂ f;>;̂  .;.;
: '. -'''̂ ;;1^§ '̂:'S;-';;^

••• -"•.'•;{k': •'••'">•."?• '•-^•v'-;';

• . •--:•'•• •- " ; , . •• ' '.-.i- '•
• ••-•i-'^i :?̂ :C./. V' -'%« .̂«jS::->\'

• /• • :; l̂l̂ fiii|||̂
'v-'̂ fr^y<'="w--;-'=---'̂ V*'̂ '

• • - • •-'•^^^••' '.'; -. ' • ••-• ; • ̂ ;=ilu;
RAT î'̂ lp^^Q^J'';̂

•V-: .>;';•;:

vfX.'jj'xj;;,..
. -. -. .. . . •. •'-.;,'•'

'.-"''"'."

- ' • - • - • ^ :

'.Jv •' •';•:* "':-

:'î ?'¥K^
I'Vcifi'-'-'A**'

. . i-..-'-

';•''"•'/

^MSt'-
•'•^''.''•.ryf-V*''

L'''

rvv: :,-.-'

' ' ' ' '

.v;^
• • ' • • ' " ' • • - • • • • • ' ; - '

O.--2626/ 7.77.

b 0.93987 'V'l. 27.. ̂ '̂": ,-̂  ?12-'-'' ''̂,- •'' . . -•

u/^^^^illl^

-">. ^ îft̂ oî ifepll̂ .,;.-! • • ,*.-•'.- . ' '-.

:u
:1P32 :
1034.5

f :'9 'i'OOOO :,Cl032 ; 1 ;;b:;'PP387̂ .P.PM"; ̂ VB1K v.: .̂ '̂l&bs'̂ Ĥ'' - >\
O.OOOO. 6.0000 1034 . 5 ,p'. !00398 PPM ( B1K :' 0.003)



amnle 5-2O9411-

L.'5' CONC/ sigma

n r i . 0 1 4 2 8 / 1.47.

d^5.01112/ 2.67.

b 0.27647 3.07.

a 0.00393/ 1.47.

1 tt-MEAS.=

•si . 193.031nm (calc: 193.031001nm) Offset = !o.i49096nm ttSteps = 151.10

aasurements for 6-209415- 1

i 213.856

•1 214.438

b 22O.353

527.396

571.34 .
569.64
576.59
127.87
127.92
129.14
459.58
456.80
463 . 89
1171.6
1180.6
1179.1

0 . OOOO
0 . OOOO
O.OOOO
0.0000
•o.oooo',
0.0000
202.49
201.97
198.43
O .OOOO ,
0 . OOOO
0 . OOOO

0
o
o
0
0
o
o
0
o
o
o
o

. OOOO

. OOOO

. OOOO

.0000

. OOOO

. OOOO

. OOOO

. OOOO

.0000

.OOOO

.0000

. OOOO

571.34
.569 . 64
576 . 59
127.87
127.92
129.14
257.09
254.84
265.46
1171.6
11 SO. 6
1179.1

O
0
0
0
0
0

t

0I
0
0

m

m

•

m

„

„

o
0
0
.
•

*

0235O
02341
02379
01279
01280
01312
.5815
. 5764
.6O04
O0982
O1020
01014

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K

O.
0.
O.
0.
0.
0.
O.
O.
0.
.0-o.
0.

001 )
001 )
O01 )
OO1 )
O01 )
O01 )
OO1 )
OO1)
001 )
003 )
003 )
003 )

——— 9:50:15 '8/27/93

ample 6-209415-

CDNC/ siqma

1 0.02357/ 0.86%

j 0.01291 / 1.57.

.3 0.5861/ 2.27.

..i 0.01005/ 2.17.

Method: D:\WATER WITHOUT RATIO

1 #MEAS.= .3

5f. 193.031nm (calc: ,193.031O01nm) Offset = 0.148486nm #Steps = 150.48
i

sasurements for 7-2O9414- 1

213.856

214.438

220.353

327.396

389 .34
392.
.394.
•120.
118.
119.
329.
335.
333.
1079
1O61

68
68
34
93
72
91.
42
91
.7
.4

O.OOOO
0 . OOOO
0 . OOOO
o.oooo
o.oooo

. 0 . OOOO
197.08
198.33
199.65
O . OOOO
O . OOOO '

0
0
o
o
o
0
o
o
o
o
o

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

.."OJvgvO, .

389 . 34
392.68.
394 . 68
120.34
118.93
119.72
132.83
137 . 09
134.26
1079.7
i:061.4

iO.
!0.
0.
;O.

0 .
0 .

; 0
i

0
0
0.
•:b'.

01337
01356
01367
01O82
01045
O1066
. 3002
. 3099
.3035
OO59O
0051:̂

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
.PPM

( B1K O
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( B1K
( P 1 k-'

O
0
0
0
o
o
o
0
o
,'"\

.001 )

.001)

. 001 )

.001)

. 001 )

.001)

.001 )

.001)

.O01)
, 003 )
<-\AT -i



——— 9:56:16 B/27/93

7-209414-

CONC/ sigma

B.01353/ 1.17.

:j 0.01065/ 1.77.

:) 0.30457 1.67.

..i O.00514/ 157.

Method: D:\WATER WITHOUT RATIO

' 1 ttMEAS.= 3

-3f. 193.O31nm (calc: 193.O31O01nm) Offset = O.149990nm ttSteps = 152.00.''"

sasurements for 8-2O9412- 1 -' -V •.

213.856 398.32
397.77
398.33

214.438 128.03
• •-.'..-'. 127.17

O.OOOO
O.OOOO
O.OOOO
0.OOOO
O.OOOO

O.OOOO 398.32 O.01387 PPM
O.OOOO 397.77 O.01384 PPM
O.OOOO 398.33 0.01387 PPM

128.03 0.01283 PPM
127.17 O.O1261 PPM
128.17 0.01287 PPM
131.91 ;0.2982 PPM
131.62 0.2975 PPM
140V75 :-. - 0.3182 PPM

0.OOOO
O.OOOO
0.OOOO

( B1K
( B1K
( B1K
( B1K
( B1K

"p.001)
O.O01)
0.001)

( B I K - . Z -

0.3046/

O.b'0354/'

•asurrenients": . _.. .._.._ _ . _ _ , . . _

.2922 PPM ,( .B1K
-' ( B1K

,2875 PPM ( B1K

220.353 .589^99 -150..'6B''O.OPOO 439.31 -0.9939 PPM ( B1K
592.64. : 152.16 '• '0.0000 440.48 . JD .9966 PPM ( B1K
593.94 .150. S5' 0.0000 443 ,,09 1 „ O02 PPM '• E-:3K

0.001)
O.OQ1. ).;-
';6.ppi')•'"•'
0/001)
0.001)
0.001-).',.
O.OOl)
O.OOl)
O , Of"! 1 )



5549.2 6.0000 0.0000 5549.2 0.1965 PPM ( E-flK : 6.003)
5560.7 OiOOOO 0.OOOO 5560.7 .O.197O PPM ( B1K : O.OO3)

• -? —— 1 0 : 0 S s 1 6 8 / 2 7 / 9 3

amole CTL-2O6890-

CONG/ sigma

0. 2391 / 0.947.

0.30O1/ 1.37.

0. 99767 0.447.

0. 19557 1.17.'

d

b

Method: D:\WATER WITHOUT RATIO

1 #MEAS.= 3

af . 193.031nm (calc: 193.0310Olnm) Offset = '. 0.150590nm ttSteps = 152.61
3 : 193.699nm (calc: 193.699O01nm) Offset = :-0.013687nm +tSteps =-" -13.87 *

=f. 193.031nm (calc: 193.O31001nm) Of f set = '. 0.150383nm #Steps = 152.40

s for STDLOW

193.699 109.16 O.OOOO 1O2.96 6.1987
102.84 0.0000 103..79-0.95333 #
110.72 0.0000 103.58 7.1424
105.49 O.OOOO 1O2.25 3.2290

Total number of measurements :: 4 ;
Nb of meas. with peak found : 3

-——10:39:48 8/27/93;———— .

;sults .for STDLOW #MEAS.=3 (R)

SISNAL/sioma : - ' .

:* S.5234/ ' Z77. ' .

•;f . 193.031nm (calc: 193.O310Olnm ) Offset = ,0.151716nm

•suits for STDHIGH

= 153.75

193.699 585.37 O^OOOia; 1.29.13 456. 25 . - , ',
574.27 ,O. '000,0 -'129. 7O 444.57 \
584.O2 C>;.OO^Op,i 130.O5 453.97

—— 10:44:33 8/27/93 —----!/ ;

suits for STDHIGH #MEA$.=r3 |.( R )'

(IGNAL/sigma

451. 59/ 1.47. ;

tensities for Recal ibration :
1 " Wav.e •LOW _ -- -;



Cj I ijll"! J. LJ|-i S -rC'JL

Degression Results :
"1* Wave Intercept
.s 193.699 -0.0123823

Slope
O.00224180

2nd Order
O.00000

Standard Intensity Concentration Calc. Cone. 7. Error

-s 193.699
STDLOW
STDHI6H

5.5234
451.59

0.0000
1.0000

0.0000
1.0000

O. O
0.0

inal Regression Results for Method : USAS

:i Opt., Wave
s 193.699

Intercept
-0.0123823

Slope v'
O.O0224180

2nd Order
0.OOOOO

ef. 193.031nm (calc: 193.O31001nm) Offset =: 0.150555nm ttSteps = 152^57,

easurements for CTL-209284- 1 : . ' •':

s 193.699 623.01 . O.OOOO! 136.11 486. 9O 1.O79 PPM ,: :-. :.
629.90 0.0000 133.75 496.15 1.1OO PPM ,.- ...•;•;."
605.13 O.OOOO: 137.18 467.95 , 1.O37 PPM . ..'.. ;,;:̂/.;

— . — : 10:58:20 V 8/27/93 ——— - Method: D:\USAS WITHOUT RATIO

, , - . ,

P-*;;d̂ 7,2̂ ^ ; -̂ 'v'-'j. .-..

'̂;l 93 V*99 •'38'^•^•^^smm^rtf

250; 41*"' OiOOOO -241.33; 9.0718 0.01351 'PPM V(H!
Tnf-~? nMrrih'?r r"1 ^ ' rr:pi"i<^.i > r-p>mpin r<=. • &•.



—-— 11:08:02 8/27/93

amDie 1-209284-

'CONC/ sigrna

217.

Met hod: D:\USAS WITHOUT RAT IO

ttMEAS.= 3 :

ef. 193.031nm (calc: 193.031OOlnm) Offset =| O.150942nm ttSteps

aasurement.5 for 2-209284- 1

B 193.699 256.96 O.OOOO 245.27 11.689 0.01938 PPM ( B1K :
261.02 0.0000 246.00 15.016 Q.02684 PPM ( B1K :
257.Ol O.OOOO 243.87 13.146 O.02265 PPM ( B1K :

—— 11:12:48 8/27/93

ample 2-2O9284-

CONC/ sigma

B O.O2296/ 167.

Method: D:\USAS WITHOUT RATIO

• 1 #MEAS.= 3

•= 152.97

-0.006)
-0.006)
-O.OO6)

k!93.031nm (calc: 193.031O01nm) Offset = 0.151B70nm #Steps = 153.91

5asurements for 3-2O9284- . '.' 1 ..

; 193.699 242.94 O.OOOO 235.20 7.7365 O.O1O52 PPM ( B1K : -O.O06)
248.23 O.OOOO 232.80 15.427 O>O2776 PPM ( B1K : -O.O06)
243.95 O.OOOO 239.OO 4.9464 0;.00427 PPM (' B1K : -O.OO6)

11:17:21 8/27/93

3-2O9284- ;'

CONC/ sigma

0.01418/ 867.

Method: D:\USAS WITHOUT RATIO

1 ttMEAS.= 3 , -

?f. 193.031nm (calc: 193.O31OOlnm) Offset = :0.152326nm 4»Steps = 154.37

sasurements for 4-209284- 1 • _\

: 193.699 254.02 0. OOOO ! 244,. 47 9.5505 0.01459 PPM ( B1K : -0.006)
258.2O O.OOOO ' 244.60 13.600 0.02366 PPM ( B1K : -0.006)
259.36 0.0000 248.OO 11.356 ~0;. 01864 PPM ( B1K : -0.006)

11:21:54 8/27/93

e 4-209284-

CONC/ sigma :

',. Q1R26/ . 24'k,, .......

Method: D:\USAS WITHOUT RATIO
\

• 1 #MEAS.= 3



-r?-r. 193.031nm (calc: 193.031OOlnm) Offset = ;o.l52074nm ttSteps = 154.11

trements for CTL-2O9284-- 1

193.699 595.82 0.0000 165.13 430.69 0.9.531 PPM
613.80 0.0000 161.00 4 52.80 11.003 PPM
61O.74 O.0000 162.07 448.67 0.9935 PPM

——— 11:25:51 8/27/93

ample CTL-209284-

L CONC/ siqma

s 0.9831/ 2.77.

Method: D:\USAS WITHOUT.RATIO

1 #MEAS.= 3

ef. 193.031nm (calc: 193.OSlOOlnm)

easurements for 5-2O9284- '

Offset = ', 0.151673nm #Steps = .;

i , • ^S'
193.699 .,254.1? O.OOOO 244.93 9.2517 O.O1392PPM ( B1K : ; —0 _
''•':='"' '• 250/55 . O.OOOO ' 241.67 8.8822 0.01309 PPM ( B1K : -O.O0.6) .. .
t\. •'•;:• ;.;• 253; 9O ;iO..t>OOO , \241.93 11.964 O.02OOO PPM ( B1K .,:..-; :>J—O... QC>6:) .'. V '



255.01 0.0000 241.13 13.874 0.02428 PPM t BIK : -0.006)

••—-—-- 11:39:30 8/27/93 ———— Method: D:\USAS WITHOUT RATIO

:>ample 7-209284- 1 #MEAS.= 3 -

£1̂ ^ CONC/ sigma

55 O.01767/ 36% ;

::ef . 193.O31nm (calc: 193.03i001nm) Offset =- 0.151463nm #Steps = 153.50

ieasurements for 8-209284- 1 !

is 193.699 254.05 0.0000 244.20 9.8532 0.01526 PPM ( BIK : -0.O06)
252.70' 0.0000- 241.40 11.305 0.01852 PPM ( BIK : -O.006)
256.12 0.0000 244.2O 11.918 0.01989 PPM ( BIK : -0.006)

——— 11:44:03 8/27/93 ———— Method: D:\USAS WITHOUT RATIO

:ample 8-2O9284- -1 #MEAS.= 3

L CONC/ sigma

s O.01789/ 137. ; • • '

193.031nm (calc: 193.O31001nm) Offset =

aasurements for CTL-2092B4- 1

O.152202nm #Steps = 154.24

•=, 193.699 228.10 Q-.OOOO 186.T3 41.368 O.OB036 PPM
226.20 0.0000 184.33 41.863 0.08147 PPM
222.45 O.OOOO 186.93 35.514 0.06723 PPM

•-—— 11:48:36 8/27/93 ———- Method: D:\USAS WITHOUT RATIO

ample .CTL-2O9284- - . 1 #MEAS.= 3 '' •

CONC/ sigma . :

=> 0.07635/ 107.



THE DOE RUN COMPANY

SMELTING DIVISION
HERCULANEUM, MISSOURI

QUALITATIVE ANALYSIS FOR PB,IN WWTP SAMPLES
reported in

27-AUG-93 ANALYST = MARILYN PRG = USPB

DATE

8/24

8/24

8/24

B/25

8/25

8/25

8/25

SAMPLE

SVG

AFTER RC

FOREBAY

FOREBAY

SVG 1

RC OVERFLOW '•

SVG 3

PB ppm RC V b
pH | inc

0.17

0.38

4.16

3.80 .

.15

-23 " . ;

.18 :

IOTCH GAL . pounds
jhes per DAY



Jo?Y/-3-

SV<5-

L < _



THE DOE RUN COMPANY
SMELTING DIVISION

HERCULANEUM, MISSOURI

HEAVY METALS IN WASTE WATER TREATMENT PLANT SAMPLES
reported in ppm

27-AUG-93 ANALYST = MARILYN MTD=WATER4,USAS&USSB

SAMPLE

8/25 SVG
1:00 pm
4" @ 337 G:

8/25 SVG
1:30 PM

8/25 SVG
3:00 PM
337 GPM

8/26 SVG
8:00 AM
4" @ 337 G

8/26 SVG
2:00 PM

8/26 SVG
3:30 PM

8/26 SVG
8:00 PM

8/27 SVG
8:00 AM

AS

<.05
3M

<.05

<.05

<.05

>M

<.05

<.05

<.05

<.05

ZN

0.02

0.02

0.02

0.01

0.01

0.01

0.01

0.02

CD

0.011

0.014

0.013

0.011

0.011

0.011

0.013

0.013

PB:

1.65
t

V

2.53

0.586

!

0 .528

0 . 276

0.305

0.305

0.226

CU

0.005

0.013

0.010

0.006

0.004

0.005

0.004

0.008

SB

-



MM Fffl AND SAMPLE LOG

GPD GPM GPD

L-l
GPM GPD GPM TIME INITL

9
10
11 V
12
13
14
15
16
17
18
is

21
22
23
24
25
26
27
28
29
30
31

001 COMPOSITE SAMPLE DATE:
001 GRAB pH DATE: ______
002 SAMPLE DATES: ______

_ I/MONTH - % LITER EVERY 2 HRS.
I/MONTH & 001 GRAB SAMPLE DATE: ._____ I/MONTH - ONE LITER

REQUIRED ONLY IF DISCHARGED
003 GRAB SAMPLE DATE: 7/fc I/MONTH - ONE LITER
003 pH SAMPLE TO BE TAKEN I/WEEK WHEN THERE IS A FLOW THROUGH OUTFALL 003

: _______ — pH _____ DATE: _______ -;- pH _____ DATE: _
: ______ — pH ____ DATE: ______ -- pH ____

~ pH



Results :
Wave Intercept. Slope 2nd Order
213.856 -577.830 2.02156 . ,- 0.00000

I.. 438 . -669.232 ; .3.52665 O.OOOOO
'.353 11.1382 36.5854 0.00000

i 327.396 -3596.45 1.75781 -I O.OOOOO

.'f. 193.031nm (calc: -193.04i73?nmV'Offset = 0.141786nm ttSteps = 143.69
i : 2l3.856nm (calc:. 214 .P63273nni) Offset =-0.188637nm ttSteps = -192.43

/f. 193.P31nm (calc:Xl93;P4i7,39̂  =' 144.66
: 213.856nm. (calc : ̂ 214 .P632>3nm) Of f set =' -0.187499nm ' ttSteps = -191.27

'''••'.",--•.•: ".., ̂.:''::-:"u:'.iv̂i:!Â-.v:i;̂>-:-'J'-:'.. ̂ f.^^:^'^ •:-'^--'-."^^-,-":< •-•' • • • * . • • • • Y; -v ••..-.. ,->...v -I".!*?:""-.--i". ...-.•--•- :-*Ott:ii-';:>a.'v̂  -.-:•, ,•-.••.•••',?. t:j,.i>:.- .'....,•..* ' •. •

'••• . Calculation around
j 220.353 9.1.553 ; 92.113 , .0,.'0000-0.56000 *

91'.233 .91.407 ,,P.PPPP-P. 17333 *,'
:,91;V867 '•''.•9i..747.'-'>p.-.000p O:.:120PO *•
Calculation around 0 ;

327.396 972.63 P.OOOO O.PPPO 972.63
984.81 P.PPOO O.POPP 984.81 -"

• -" - 973>75 -O.pPPO.; P.PPPO v' 973.75 'V, -.••_ . . . : ; • • • • . ; • _ i/ . - . • - • . - . .V;^;T ;V''̂ :̂ :-3

——11:46:54 .8/11/93!——-:— , -.--,. •.,.• "''.' •• ^'-^ '-":>:^ •'' . ,

-suits for STDLOW #MEAS-.=3 (R) ; ' ' ' " . .'̂:

.. SIGNAL/sigma EL SIGNAL/sigma .EL SIGNAL/sigma EL SIGNAL/sigma - , .

105.57/ 5.97. Cd* 49.418/ 1.37. Pb*-P.2P444/' 1707. Cu 977.06/ 0.697.

=f. 193.P31nm (calc: 193.O41739nm) Of f set. .= \P.:14329Pnm. , tfSteps ='. -145.21'

Its for STDHI6H >:; •.. :; '.'•' ;

f :O. OOOO ,,46839

^̂ ^̂ ĵ̂ v:3̂ i'f̂ §̂̂ pQp:̂ .o';
• ~:-;''- :Ê Sr ̂' 34lZ;.i3:v̂ p.i;OpOÔ - ;'O.

> ' *-̂ *̂ ^ «» »— —•• .«•>•_ _. •*' . •.; .*•*.• ' ' • _ ~_ _. •• ••

OPPO 3415.4
OOOO 3417.3

f\ l~\ C\ f~\ t~\



57185 ; - ; /

^-11:52:53 8/11/93 ' : ———— '

esults for STDHIGH #MEAS.=3 (R) ,: ". : .

:L SIGNAL/sigma EL . SIGNAL/sigma EL SIGNAL/sigma . -EL :.SIGNAL/si'gmas

n 4S110/ 3. OX Cd 3410. 2/ 0.317. Pb 2274. I/ 1 . 5% Cu .• • ' -55249/.. r3;2X̂ :̂Ĥ '

ntensities for Recalibration:
El
n
d
b
u

Wave
.213.856
214.438
220.353
327.396

LOW
STDLOW: 105.5676
^STDLOW: 49.4178
STDLOW: -0.2044
STDLOW: 977.0632

. HI
STDHIGH:
:STDHIGH: 3410.2018-'
iSTDHIGH: 2274.1205
: STDHIGH: 55248̂ 7345

egression Results :
1 Wave .. Intercept
n .213."856 ,. . -0.0109955
d 214.438 ; ; -O.O3676O6
b 220.353 ; 0..000898924
u 327.396. J •::'; -O. O9O016O

• 0.0043969l'.;W,S V; O'i-pOOpp.-..;-,'•••.-•: '•'.;;•
, •' .̂ 0.OOp092̂ 94l̂ ^̂ ;l!.̂ pi-p̂ pOÔ ^

:'.''• ' ;" . ' -1 ^ .'• - i:-̂ --'.T';vi:r̂ '-!''i:'"-- ' l".'.\ ':i' . :-:V"̂ Û '-'J' -'•' " - .."î '̂XJv̂ 1" ?*̂'::.':: ; '•.̂?'''-;--
• • • . - . . ' . •';•'''•' .'.'-'-.f-t'. :':?i'-1';... ' , •- •<. .'.I- • T-v;.'.:" '-.,. '- • --t.?- ":-' • '• '

'. . Standard, ..Intensity ,Concentration Calc:..V,Conc,.4<,,;X:::Ernron*••:«,
.-, •:••• K "•.'.^.__- •^^^v.!:.c-^V'l^-'-r::;;u.:- ^••i.^:..-^.±^_-L'™'J-?_-1--^'-^^^
.:.'° •..':--•.' .V V '.".. . . - ; ; ; • • - ' > v . • . . . • • • . - / ; • : • c,.r . ' • . . . . . . ^ , ; ;••-,. .-•;..--:;.J.,.;::?i'.lv.--. •;.-->--:S^"-jW!f:,^?r: '.. ,Ws-..-;"r:v. ;̂ *§-.y'-'

. , ....... . . . . . ,,,..-,... . . . -..,.... -:.~ -..:•- . • • ; ;—- • - . - : • •• • • • ; • •'13.856
. , •'.- „..;: STDLOW,'::̂ ;-tf¥.
'•'•'• .'.',.; STDHIGH. '/.fl:-)^"-
:214.438:

STDLOW; ̂ >-v^-*-
. - •- •vST;DHi{3iH:̂ -':̂ 34i:LO'.;;2:;-̂ ^ ;.-̂ b'.ip>fe-.':

3 220.353 ••r'.;̂ ^s•;:"•-• '-• '>~'•* -:VrV̂ r:'-'̂ -y-̂ ^ -••
STDLOW -O.. 20444
STDHIGH 2274.1

327.396 T
STDLOW; 977.O6
STDHIGH 55249

O.OOOO ' O.OOOO
10.000 ,10.000

5.0000 5.0000-

0.0
0.0

O:P ;

0.0

inal Rearession Results for Method

i. Opt. Wave
-i 213.856
d 214.438
3 220.353
a 327.396.

Intercept
-0.0109955
-O.03676O6 ,
01.000898924 '
-O..O90016O

: WATER '

, ; ;;xSlope
O.000104156

•.-,0.000743874
0/00439691

O.0000921291

2nd Order
O.OpOOO

••'..: O.OOOOO
- o.oobod
o.ooooo

if. 193.031nm (calc: 193.041739nm) Offset = 0.143352pm #Steps-'-= 145.27

rements for CTL-203405-; . . . . . . . . 1 ;-,- . •:''•-'•....,-, -_•

213.856.'; 2174.4 '.O.'OOOO 0.0000 2174.4 " i:0.2155i!;PPHi." • : ' ' ' / ' - ' • - " ':>• '•''' '"'
.. V > . ; 217;!. 8 W 'OCOOOO -0.0000. 2171.8;;:' 0.2152 P P M - / - / . • ^ :"

••'•-. Jr4 ' 223j};i2>;o'^pOOO VO ;OOOO .•2231.2^:6:2214 PPM '". '•'
214.438 317.;0.9.;. Oi;QOpO ;'. O.OOOO 317.09^ 0.1991 PPM "••• .

. 310.Ol OVOOOO O.OOOO 310.01 O.1939 PPM
312.34 O/OOOp. O.OOOO 312.34 :0.1956 PPM

77O.353 276.53 9'1



••• 279.75 91.733. 0.0000 188.01 0.8276 PPM
:.;u 327.396 4313.4 0.0000 O.OOOO 4313.4 0.3074 PPM

4311.4 .0 . OOOO 0 . OOOO 4311.4 . 0 . 3O72 PPM
? 4371.8 O.OOOO 0.0000 4371.8 0.3128 PPM

- 12:05:42 8/11/93 ——- Method: D:\WATER WITHOUT RATIO

=> CTL-203405- 1 #MEAS.= 3

iL CONC/ sigma EL CONC/ sigma EL CONC/ sigma EL CONC/ sigma

!n 0.2174/ 1.67. Ccl O.1962/ 1.47. Pb 0.8253/ 1.17. CLI 0.3691/ 1.07.

;:ef. 193.031nm (calc: 193.041739nm) Offset = 0.143721nm ttSteps = 145.65

ieasurements for RC 8/1O-2O8384- 1

;!n 213.856

;d 214.438

•b 220.353

Ll : 327.396

1591
.1629
:1585
107.
107.
106.
346.
344.
343.
.1331
. 1338
1355

.6

.4

.5
31
36
51
16
83
49
.1
.2
.8

O . 0000
O.OOOO
6.6060
0 . OOOO
0 . OOOO
0 . OOOO
:129.21
129.O7
129.91
6.6006
6; 6666
O . OOOO

0
0
6
O
0
O
0
0
6
O
.6
6

. OOOO

. OOOO

. 6666

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

.6666,

.66OO

. 6666

.6666

1591
1629
.1585
1O7.
107.
106.
.216.
215.
..213.
1331
1338
1355

.6

.4
".5
31
36
51
90
76
57
.1
.2
.8

"-;;-;

0
0
6
{

O
0
0

0
O
6
•

•

•

6
0
O
•

•

•

.1548

.1587

.1541
04306
O4310
04247
.9546
.9496
. 9466
O3261
63327
6349O

PPM
PPM
•PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

•:——— 12:11:43. 8/11/93

ample RC B/1O-208384-

L CONC/ siama EL

-—— Method: D:\WATER WITHOUT RATIO

1 #MEAS.=' 3

CONC/ siama EL CONC/ siama EL CONC/ siama

0.1559/ 1.67. Cd 0.04288/ 0 .837. Pb 0. 948O/ 0. 787. Cu 0. 03359/ 3. 57.

ef. 193.O31nm (calc: 193.O41739nm) Offset = 0.144459nm ttSteps = 146.40

:easurements for SVG 8/1O-2OB385- 1

n 213.856

d 214.438

b 220.353

327.396

198.33
200.89
195.85
76.816
78.414
76.441
606.75
610.61
607.12
1160. O
1153.1
1137.8

0 . OOOO
O . OOOO
0 . OOOO
6.0660
0 . OOOO
0 . OOOO
131.76
130.76
132.62
O.OOOO
0 . 0066
O .6666

6
O
0
0
O
0
0
0
O
0
0
0

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

198.33
260 . 89
195.85
76.816
78.414
76.441
474.99
479.85
474 . 50
1160.0
1153.1
1137.8

0;
0.
0.
.6.
6.
6.
f

0.
0.
0.

60966
00993
00940
O2038
02157
02010
2.OS9
2.111
2.087
01686
O1622
01481

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

——— 12:17:42 S/li/93

ample SVG 8/1O-2O8385-

Method: D:\WATER WITHOUT RATIO

1 ttMEAS;= 3



CONC/ sigma EL CONC/ si a maCONC/ sigma EL CONC/ ,sigma; EL -.^ • • . . - . .•.'.•'-!>••; iii-rf. •.•ri'.JTr'i'.':. .-.. '•',. ">•• •'
- , -;> :••-.-.. :.•"•;..;.Ĵ vf**k---.'; .'"'" -"" •' " ' .

0.00967/ 2.7% Cd O.O2O68/ '^ 3̂ 8̂  Pb' r ̂096/ 0.62% CLI O.O1596/ 6.6%

(calc: 193.041739nm) .' Offset =': 0;.i44337nm ttSteps = 146.27

^asurements for PONTN 8/10-2OS3S6- ' .••••. /: "'" --Ml̂ ';;,̂ ^ • • •" :-
C

'13.856 1472.6 0.0000 0.0000 v.
1432.2 . O.OOOO
1414.1

:J 214.438 112.36
114.19
116.44

D 220.353 4110.0 164.44 O.OOOO 3945.6 ." .17.35 .PPM...
4071.0 161.89 O.OOOO 3909.1 17.19; PPM "̂ :S?
4125.0 162.99 ; O.OOOO 3962.0. \ 17.42 PPM

j 327.396 1879.3' 0.0000-' O.OOOO ^^7^.^ Q;.^^^l.2.'PP^J.^^^^^^^^^^^^..
1906.1 O.OOOO O.OOOO '1906.1 0.08559 PPMI 'i'̂ ^̂ l:̂ '̂ ^̂ ^̂ ^;-̂ 'l
1878.1 O.OOOO O.OOOO 1878.1 0.083O1 PPM "'*' " ''"'-'•' •V1--^' -*--:-;----

—--.12:23:42 8/11/93 -——— Method: D:\WATER WITHOUT

ample.PONTN 8/10-208336- 1 #MEAS.= 3

_ .:...-. CONC/ "•.B.igmâ EL;"'/...,;; CONC/ sigma EL

|'̂5':3'.2"/.''Pb" " .17

sasurements for

" 213.856 29
'2936 .9 0 . 0000 ". JO .0000 2936. 90 : 2949. , PPM

1155.4 135 . 100. 0000 1020 . 3 ; 4 .487 PPM
1157.2 135. 00 '• O.OOOO 1022.2 ' 4.496 PPM

"-< ;'327 . 396 1828 . 0 0 . OOOO 0 . 0000 1828 . 0 0 . 07840
V.v -. ..1865.3 0.0000 0.0000 1865.3 0.08183>PPH

PPM - •» • •- 'V:H- ? ;; ASi;W;'?̂ ;^ -

— -r-.%,12::29:42 8/11/93 —— '•--
.3*W-Wi$.r-;. ... • •• •''•'. - •' • ' . ' •. .
•.mple 4BAY 8/10-20B

-^ ;^'€pNC/ sigma EL

=f •.Vi93;031nmj!(calc: 193.041739nm) '" Of:.f set .= iv;,0i;144844nm ̂ ;-4istep^ '̂;^46^^^^^!|f



213.856

• di 214.438

1220.353

u 327.396

-— 12:33:59 8/11/93

9004
9150
9166
275.
278.
268 .
1178
1196
1202
1855
1882
1863

.7

. 0

.4
65
77
96
. 2
. 6
.1
.9
.7
.0

0 .0000
O . OOOO
0 . OOOO
O . OOOO
0 . OOOO ,
O . OOOO
109.33;
1OS..04 :

109.98
0 . OOOO '-•
0 . OOOO
0 . OOOO

0
o
o
o
o
o
0
.0
0
0
0
0

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

90O4
9150
9166
275.
278.
268.
1068
1088
1092
1855
1882
1863

.7

.0

.4
65
77
96
.8
.5
.1
.9
.7
.0

0
0
0
o
0
o

!

0.
o.
0.

.9269

. 9420

.9437

.1683

.1706

. 1633
4 . 700
4 . 787
4 . 803
O8O97
08344
08162

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

Methodi D:\WATER WITHOUT RATIO

ample BF GRAN 81O-2QB388- 1 #MEAS.= 3

L CONC/ sigma EL CONC/ sigma EL CONC/ sigma EL CONC/ sigma

n 9.376/ 0.997. Cd 1.674/ 2.27. Pb 47.63/ 1.27. Cu O.82O17 1.67.

sf. 193.031nm (calc: 193.041739nm) Offset =: 0.145243nm tfSteps = 147.19

easurements for CTL-2O3405- 1

n 213.856

214.438

o 220.353

-i 327.396

1950
1934
1920
320.
312.
292.
278,
276.
284.
3997
3970
3994

.7

.7

.7
74
45
51
66
47
55
.1
.7 •
.6

0
6
0
0
O
O
9

m

• m

m

m

m

„

sl>

93
94
6
0
0

•

m

m

0000
OOOO :
0000
0000
OOOO
OOOO
.120
.047
.173
OOOO
OOOO,
OOOO

0
0
0
o
0
o
0
o
o
0
0
0

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

. OOOO

1950
1934
192O
320.
312.
292.
185.
183.
190.
3997
3970
3994

.7

.7

.7
74
45
51
54
42
38
.1
.7
.6

0
0
0
:0
|O
.0
io
!o
0
0
10
: O

.1922

.1905

.1891

.20 18

.1957

.1808

.8167

. 8O74

. 8380

.2782

.2758

. 2780

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

——— 12:39:59 8/11/93

*rr,Dle CTL-2034O5-

L CONC/ sigma EL

•I 0.1906/ 0.827. .Cd

-—— Method: D:\WATER WITHOUT RATIO

1 #MEAS.= 3 r

CONC/ sigma EL CONC/ sigma EL CONC/ sigma

0.1928/ 5.67. Pb 0.8207/ 1.97. Cu O.2773/ O.487.



THE DOE RUN COMPANY
SMELTING DIVISION

HERCULANEUM, MISSOURI

HEAVY METALS IN WASTE WATER TREATMENT PLANT SAMPLES
in

10-AUG-93 ANALYST = MARILYN PRG = WATER

SAMPLE

8/10 RC
OVERFLOW

8/10 SVG

8/10 BF
GRAN.

8/10 PNTN
PUMP

8/10

AS ZN

0.16

0.01

9.38

0.14

0.29

CD

0.04

0.02

1.67

0.05

0.10

PB

0.95

2.1

47.6

17.3

4.49

CU

0.03

0.02

.82

0.08

0.08

TSS
— mg/L-

S04
—— mg/L —

FOREBAY


